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ABSTRACT 


From  a  structural  flight  loads  program  on  four  CH-47A  cargo  and  trans¬ 
port  helicopters,  235.  76  hours  of  valid  multichannel  flight  data  were 
recorded  as  the  helicopters  operated  from  air  bases  in  Southeast  Asia. 
Data  were  processed  and  analyzed  according  to  four  distinct  flight  phases, 
termed  mission  segments:  (1)  takeoff  and  ascent;  (2)  maneuver;  (3)  de¬ 
scent,  flare,  and  landing;  and  (4)  steady  state.  Data  are  presented  in  the 
form  of  time  and  occurrence  tables,  histograms,  and  exceedance  curves. 
These  data  indicate  the  time  spent  in  the  mission  segments  and  param¬ 
eter  ranges;  the  number  of  peak  parameter  values  occurrir  a  in  the  ranges 
of  the  given  parameter,  during  each  of  the  mission  segments,  and  in  the 
ranges  of  one  or  more  related  parameters;  and  the  time  to  reach  or  ex¬ 
ceed  given  maneuver  and  gust  normal  load  factors.  The  largest ‘normal 
load  factor  was  1.628,  which  occurred  at  a  93-knot  airspeed  and  with  a 
22,  100-pound  gross  weight.  In  contrast  to  a  concurrent  study  of  armed 
CH-47A's  whose  activity  was  mostly  under  maneuvering  conditions,  the 
cargo  and  transport  CH-47Als  spent  over  65  percent  of  their  time  in  the 
steady-state  mission  segment. 
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FOREWORD 


Technology  Incorporated,  Dayton,  Ohio,  prepared  this  report  to  cover 
its  effort  on  a  flight  loads  program  to  collect,  process,  and  analyze  200 
hours  of  valid  flight  data  from  four  CH-47A  cargo  and  transport  heli- 
copters  operating  in  Southeast  Asia.  This  flight  loads  program  was  an 
integral  part  of  a  comprehensive  CH-47A  program  which  also  included 
data  collected  from  three  armed  and  armored  CH-47A's.  This  program 
was  sponsored  by  the  U.  S.  Army  Aviation  Materiel  Laboratories,  Fort 
Eustis,  Virginia,  under  Contract  DA  44- 177- AMC-363(T).  The  Army 
project  monitor  for  all  programs  was  Mr.  William  T.  Alexander. 

The  prime  Technology  Incorp  orated  personnel  engaged  in  this  program 
were  as  follows:  Mr.  Joseph  F  Braun,  project  engineer,  who  directed 
the  installation  and  operation  of  the  data  recording  systems;  Mr.  John  F. 
Nash,  who  directed  the  data  processing;  Mr.  William  E.  Morrin,  who 
wrote  the  computer  programs  for  the  data  processing;  and  Messrs. 

Larry  E.  Clay  and  F.  Joseph  Giessler,  who  analyzed  and  compiled 
the  data. 
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INTRODUCTION 


Under  contract  to  the  U.  S.  Army  Aviation  Materiel  Laboratories,  Fort 
Eustis,  Virginia,  Technology  Incorporated  conducted  a  multichannel 
flight  loads  program  on  the  cargo  and  transport  CH-47A  helicopter.  To 
acquire  the  desired  data,  three  helicopters  assigned  to  the  1st  Air 
Cavalry  Division,  228th  ASHB,  were  each  instrumented  with  flight  loads 
recording  systems.  A  fourth  helicopter  was  instrumented  midway  in  the 
program  to  ensure  that  the  required  number  of  hours  of  valid  flight  data 
were  recorded.  All  recordings  were  made  between  January  1966  and 
May  1967  while  the  helicopters  operated  in  Southeast  Asia.  The  data 
were  processed,  analyzed,  and  detailed  graphically  and  tabularly  for 
their  presentation  in  this  report. 

With  normal  acceleration  separated  into  maneuver-  and  gust-induced 
categories,  most  of  the  data  presentation  consists  of  time  and  occurrence 
tables.  Most  of  the  tables  are  broken  down  into  ranges  of  a  third  variable 
or  of  a  third  and  a  fourth  variable  for  cross-correlation  purposes.  Sig¬ 
nificant  aspects  of  the  time  tables  are  presented  as  histograms,  and  the 
occurrence  data  for  normal  accelerations  .ire  presented  as  exceedance 
curves. 
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DATA  RECORDING  AND  PROCESSING 


DATA  RECORDING 

An  oscillograph  recording  system  was  installed  in  each  of  the  CH-47A 
helicopters.  The  functional  block  diagram  in  Figure  1  illustrates  the 
operation  and  integration  of  the  components  comprising  the  recording 
system.  Fourteen  parameters  were  recorded  on  the  oscillogram:  (1) 
airspeed,  (2)  altitude,  (3)  normal  acceleration,  (4)  No.  1  engine  torque, 
(5)  No.  2  engine  torque,  (6)  longitudinal  cyclic  control  stick  position, 

(7)  collective  control  stick  position,  (8)  rotor  rpm,  (9)  outside  air  tem¬ 
perature,  (10)  time,  (11)  No.  1  gas  producer  rpm,  (12)  Nb.  2  gas  pro¬ 
ducer  rpm,  (13)  No.  1  exhaust  gas  temperature,  and  (14)  No.  2  exhaust 
gas  temperature.  Between  January  1966  and  May  1967,  477  hours  of 
flight  data  were  recorded.  Of  these  hours,  235  proved  to  be  valid.  The 
valid  data  represented  1081  flights  and  395  engine  starts. 

DATA  PROCESSING 


The  processing  of  the  recorded  data  was  shared  by  Technology  Incor¬ 
porated  and  the  U.  S.  Army  Aviation  Materiel  Laboratories,  Technology 
Incorporated  received  the  recorded  data,  checked  all  oscillograms  for 
evidence  of  any  instrumentation  malfunction,  removed  the  faulty  data 
while  reporting  it  to  the  company's  Instrumentation  Section,  and  then 
timed  the  acceptable  records.  The  oscillograms  were  then  sent  to  the 
U.  S.  Army  Aviation  Materiel  Laboratories  where  they  were  edited  and 
reduced.  Upon  the  receipt  of  the  reduced  data  and  the  return  of  the  os¬ 
cillograms,  Technology  Incorporated  performed  the  quality  control  check 
and  directed  the  computer  processing  of  the  reduced  data.  The  data 
processing  procedures  are  described  without  further  identification  of  the 
responsible  organization. 

DATA  EDITING 


The  data  editors  demarcated  the  following  four  mission  segments  in  each 
flight:  (1)  takeoff  and  ascent;  (2)  maneuver;  (3)  descent,  flare,  and  land¬ 
ing;  and  (4)  steady  state.  The  criteria  used  to  distinguish  the  mission 
segments  in  each  flight  were  as  follows:  During  the  first  three  mission 
segments,  which  comprised  the  transient  parts  of  flight,  the  stick  position 
traces  showed  no  steady  values  from  which  they  seemed  to  deviate,  and 
the  airspeed  and  altitude  traces  changed  frequently.  Mission  Segment  1 
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(takeoff  and  ascent)  included  both  the  takeoff  and  the  climb  to  the  initial 
steady-flight  altitude  and  the  unsteady  ascents  to  other  steady-flight 
altitudes.  Mission  Segment  2  (maneuver)  consisted  of  those  transient 
parts  of  flight  whose  characteristics  differed  from  those  of  Mission  Seg¬ 
ments  1  and  3.  During  maneuvering,  the  normal  acceleration  trace  was 
usually  very  active.  In  addition  to  the  unsteady  part  of  flare  and  landing, 
Mission  Segment  3  (descent,  flare,  and  landing)  included  the  unsteady 
part  of  any  descent,  whether  intended  for  a  new  steady-flight  altitude  or 
for  landing.  Mission  Segment  4  (steady  state)  included  those  parts  of 
the  flight  where  the  stick  position  traces  were  relatively  steady  and  where 
the  airspeed  and  altitude  traces  were  steady  or  changing  smoothly.  Such 
characteristics  prevailed  during  cruise,  hover,  and  steady  ascent  and 
descent. 

After  demarcating  the  flights  into  mission  segments,  the  editors  marked 
the  traces  as  follows  to  govern  the  data  reading:  The  normal  accelera¬ 
tion  trace  was  marked  wherever  a  peak  met  the  following  two  conditions: 

(1)  the  peak  fell  outside  prescribed  threshold  levels,  and  (2)  the  peak  had 
a  rise  and  fall  (or  fall  and  rise),  each  of  which  was  50  percent  of  the  peak 
value  or  0.2g,  whichever  was  greater.  Whereas  the  prescribed  thresh¬ 
olds  were  0.  8  and  1. 2g,  the  editors  used  slightly  smaller  levels  to  en¬ 
sure  that  all  valid  peaks  were  included.  However,  any  peaks  read  within 
the  fixed  threshold  levels  were  eliminated  during  the  computer  process¬ 
ing.  In  addition,  the  editors  identified  each  selected  peak  as  being  maneu¬ 
ver-  or  gust-induced.  To  determine  whether  a  peak  was  induced  by  a 
maneuver  or  a  gust,  editors  noted  the  behavior  of  the  stick  position  traces. 
Whenever  the  peak  was  the  result  of  maneuvering,  one  or  both  of  these 
traces  always  deflected  just  before  the  peak  and  in  the  same  sen  e  as  the 
peak.  Confirmation  of  the  fact  that  gust  was  the  cause  of  the  peak  re¬ 
quired  either  that  both  stick  position  traces  were  steady  or  that  anymove- 
ment  of  these  traces  just  before  the  peak  was  in  the  direction  opposite  to 
that  of  the  peak. 

In  treating  the  two  stick  position  traces,  the  editors  marked  those  peaks 
whose  rise  or  fall  was  10  percent  of  the  full  stick  travel  and  at  least  10 
percent  of  the  normal  value.  Each  normal  value  depended  on  the  mission 
segment.  For  the  steady-state  mission  segment,  the  normal  values  were 
the  steady  values  of  the  stick  positions  just  before  and  after  the  peak.  For 
the  three  transient  mission  segments  (whare  no  "steady"  stick  positions 
prevailed),  an  arbitrary  set  of  normal  values  was  chosen  to  approximate 
the  stick  positions  during  hover.  The  selected  values  are  listed  by  air¬ 
craft  serial  number  in  Table  I. 
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TABLE  I 

STICK  POSITION  SELECTED  VALUES 

Aircraft 

No. 

Long.  Cyclic  Normal 

(%) 

Collective  Normal 
<%) 

914 

49.  0 

48.  6 

908 

53.  8 

52.  2 

121 

44.  6 

45.  9 

In  each  of  the  three  transient  mission  segments,  all  traces  except  those 
for  the  steady  stick  positions  were  marked  at  each  instant  that  the  accel¬ 
eration  or  stick  position  traces  peaked.  Because  of  the  unsteady  state 
prevailing  during  the  three  transient  mission  segments,  no  elapsed  time 
was  associated  with  the  readings  at  these  markings.  The  traces  marked 
here  were  read  only  to  provide  corresponding  parameter  values  in  tabu¬ 
lations  of  the  peak  values.  During  the  steady-state  mission  segment, 
however,  all  traces  except  that  for  acceleration  were  marked  at  critical 
points  to  permit  an  adequate  time-history  representation  of  the  parameters. 

DATA  READING  AND  QUALITY  CONTROL 

All  data  points  selected  during  the  editing  were  measured  on  semi¬ 
automatic  oscillogram  readers,  and  the  measurements  were  transcribed 
directly  to  punched  cards.  When  all  data  were  extracted  from  a  flight,  a 
printout  of  the  cards  was  given  to  the  Quality  Control  Section  for  pre¬ 
liminary  data  checking.  Using  standard  quality  control  techniques,  this 
section  manually  remeasured  random  points  comprising  an  adequate  sample 
and  compared  the  measurements  with  those  produced  by  the  semiautomatic 
readers.  From  the  differences  between  the  two  sets  of  readings,  this 
section  established  the  mean  and  standard  deviations  to  determine  and  con¬ 
trol  the  desired  reading  accuracy.  Any  flights  whose  measurements  did 
not  meet  the  accuracy  standard  were  reread  by  the  semiautomatic  readers. 
In  addition  to  obtaining  accurate  values,  this  procedure  ensured  a  uniform 
interpretation  and  measurement  of  the  traces. 

When  all  the  data  had  been  processed,  the  mean  and  standard  deviations 
were  calculated  for  the  entire  data  sample.  Assuming  a  normal  distri¬ 
bution  of  reading  errors,  99.  7  percent  of  the  readings  should  be  within 
three  standard  deviations  of  the  true  values.  Based  on  average  cali¬ 
bration  values,  Table  II  shows  the  mean  deviation  and  the  three  standard 
deviations  for  each  parameter. 
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TABLE  U 

QUALITY  CONTROL  VALUES  FOR  EACH  PARAMETER _ 

Three  Standard  Deviations 


Mean  Deviation  (99.  7%  Accuracy  Limit) 


Normal  acceleration  nz,  g 

-.  0002 

±  .03 

Airspeed,  knots* 

04 

±1.1 

Altitude,  feet** 

-3.  1 

±  104 

Outside  air  temperature,  °F 

11 

±  3.6 

Rotor,  rpm 

13 

±  4.  3 

Longitudinal  cyclic  stick,  percent 

-.  02 

±2.5 

Collective  stick,  percent 

02 

±  2.  8 

*  Computed  at  a  90-knot  indicated  airspeed 
**  Computed  at  a  1000-foot  density  altitude  and  standard  temperature 


DATA  COMPUTATIONS 

The  load  factor  nz  for  each  normal  acceleration  peak  was  measured 
directly  from  the  oscillogram  trace.  However,  to  present  load  factors 
for  positive  and  negative  peaks  conveniently,  an  incremental  normal 
load  factor,  Anz,  was  derived  from  each  nz  value  by  using  the  relationship 

Anz  =  nz  -  1 . 9 

The  following  equation  (see  Reference  2)  was  used  to  compute  the  altitude, 
since  density  altitude  is  normally  used  in  describing  helicopter  perfor¬ 
mance: 

r  /  518,  4  Pa  \  0. 235- 

hrf  =  145,  300  1  -  - - - - 7 -  i 

d  L  \  29.  92  (OAT  +  460)  /  J 
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Only  indicated  airspeeds  are  presented  in  this  report  since  the  correction 
to  calibrated  airspeeds  would  not  have  appreciably  changed  the  distribu¬ 
tions.  At  level  flight,  where  most  of  the  flight  time  was  spent,  the  cor¬ 
rection  is  normally  less  than  4.  6  knots  for  airspeeds  below  1 10  knots. 
Although  the  correction  may  exceed  10  knots  during  extreme  conditions 
of  climb  or  autorotation,  where  the  rotor  thrust  affects  the  performance 
of  the  airspeed  transducer,  such  large  corrections  would  be  for  minimal 
periods  and  therefore  would  not  be  significantly  evident  in  the  data  summary. 

Rotor  rpm  and  outside  air  temperature  were  computed  by  applying  linear 
calibrations  to  the  trace  measurements.  With  the  displacements  of  the 
stick  position  traces  representing  the  deflections  of  the  longitudinal  cyclic 
stick  from  the  full-forward  position  and  the  deflections  of  the  collective 
stick  from  the  full-down  position,  the  respective  stick  positions  were  com¬ 
puted  from  the  trace  measurements  in  units  of  percent  of  full  deflection. 

By  an  approximate  differentiation  of  the  altitude  trace,  the  rate  of  climb 
was  computed  continuously  during  the  steady-state  mission  segment  and 
at  each  position  of  stick  or  acceleration  peak  during  the  three  transient 
mission  segments.  At  the  same  time  that  the  rate  of  climb  was  computed, 
the  "longitudinal  acceleration,  "  or  rate  of  change  of  airspeed,  was  derived 
by  an  approximate  differentiation  of  the  airspeed  trace. 

Through  the  following  expressions,  the  rotor  tip  speed  ratio  (p)  and  the 
ratio  of  the  thrust  coefficient  (C-p)  to  the  rotor  solidity  (o)  were  each  cal¬ 
culated  as  nondimensional  parameters.  With  a  consistent  system  of  units 
employed,  the  ratio  p  was  calculated  by 

V 

W  "  HR 

and  the  ratio  C-^/o  was  calculated  by 


CT/o  =  - — 

prr  R^  (QR) 


a 
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DATA  RESULTS 


The  final  computer  printout  in  the  form  of  time  tables  and  parameter 
peak-count  tables  constitutes  most  of  the  data  presentation.  In  addition, 
histograms  showing  the  percentage  of  time  spent  in  given  ranges  of  the 
recorded  parameters  summarize  the  time  tables,  and  exceedance  curves 
indicating  the  hours  to  reach  or  exceed  given  incremental  load  factors 
summarize  the  normal  acceleration  peak-count  tables.  Because  of  the 
bulk  of  these  tables  and  figures,  they  are  presented  in  the  appendixes. 

All  these  data  relate  to  flight  loads.  None  of  the  engine  data,  therefore, 
are  presented  in  this  report. 

As  shown  in  Figure  2,  the  total  flight  time  is  distributed  among  the 
mission  segments.  Characteristic  of  the  cargo-transport  helicopters, 
the  reported  helicopters  spent  more  than  65  percent  of  their  flight  time 
in  the  steady-state  mission  segment.  Figure  3  further  breaks  down  the 
data  in  Figure  2  by  distributing  the  total  flight  time  among  weight  ranges 
as  well  as  among  the  mission  segments,  and  Figure  4  distributes  the 
total  flight  time  among  weight  ranges  only.  As  is  apparent,  nearly  75 
percent  of  the  total  flight  time  was  spent  at  weights  between  20,  000  and 
26,  000  pounds.  The  maximum  weight  of  37,  071  pounds  was  reached  when 
a  helicopter  carried  a  16,  000-pound  sling  load  during  a  39-minute  flight. 

Because  of  the  high  elevation  of  the  flight  terrain  and  the  relatively  high 
prevailing  temperatures,  more  than  96  percent  of  the  steady-state  time 
was  spent  at  density  altitudes  above  2000  feet.  Figure  5  distributes  the 
total  flight  time  among  the  altitude  ranges. 

The  histogram  in  Figure  6  distributes  the  total  flight  time  among  rotor 
rpm  ranges.  As  is  evident,  more  than  80  percent  of  the  time  was  flown  at 
rotor  rpm's  between  230  and  240.  In  comparison  with  the  handbook  values 
of  230  rpm  for  normal  operation,  2  33  rpm  for  maximum  power-on,  and 
2 6 1  for  maximum  power-off,  this  percentage  appears  excessive.  How¬ 
ever,  a  review  of  the  detailed  computer  printout  after  the  computer  group¬ 
ing  of  data  within  the  prescribed  rpm  ranges  revealed  that  the  rotor  rpm 
was  below  235  most  of  the  time.  As  indicated,  little  time  was  spent  at 
rpm's  over  250.  The  maximum  recorded  rotor  rpm  of  252  lasted  briefly. 

Figure  7,  reflecting  the  tropical  atmosphere,  gives  the  percentages  of 
steady-state  flight  time  in  the  ranges  of  outside  air  temperature.  As 
evidenced  here,  most  of  the  time  was  spent  at  temperatures  above  70°  F. 

With  the  steady-state  flight  time  distributed  among  rate-of-climb  ranges, 
Figure  8  shows  that  more  than  90  percent  of  this  flight  time  was  at  rates 
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between  ±500  feet  per  minute  and  that  more  than  97  percent  of  this  flight 
time  was  at  rates  between  ±  1000  feet  per  minute.  Such  rates  are  typical 
of  cargo-type  helicopters. 

Figure  9  distributes  the  total  flight  time  among  airspeed  ranges.  Fig¬ 
ures  10  through  17  further  break  down  the  data  in  Figure  9  by  distributing 
the  time  among  weight  and  altitude  ranges  as  well  as  among  airspeed 
ranges.  As  seen  in  Figure  9.  more  than  84  percent  of  the  time  was  at 
airspeeds  below  100  knots.  The  maximum  recorded  airspeed  of  130.2 
knots  was  reached  at  a  weight  of  25,  763  pounds. 

Figures  18  through  20  present  exceedance  curves  of  the  incremental 
normal  load  factor  for  the  maneuver-induced  accelerations.  The  data 
in  these  three  figures  are  summarized  in  Figure  21.  This  figure  is  a 
plot  and  tabulation  of  the  number  of  maneuv  'r  load  factor  peaks  occur¬ 
ring  in  the  combined  ranges  of  load  factor,  nz,  and  tip  speed  ratio,  n. 

The  load  factor  range  from  0.  8g  to  1.2g  defines  the  threshold  within 
which  no  peaks  were  measured.  The  same  types  of  curves  in  Figures 
18  through  20  are  presented  in  Figures  22  through  24  for  the  gust- 
induced  accelerations.  Figure  25,  summarizing  the  gust-induced  load 
factor  peaks,  presents  a  plot  and  tabulation  of  the  number  of  gust  load 
factor  peaks  occurring  in  the  combined  ranges  of  load  factor  and  indi¬ 
cated  airspeed.  Here  again,  the  load  factor  range  from  0.  8g  to  1. 2g 
defines  the  threshold  within  which  no  peaks  were  measured. 

To  compare  the  data  in  Figure  20,  Figures  26  and  27  give  the  exceedance 
curves  for  the  maneuver -induced  accelerations  as  taken,  respectively, 
from  Reference  3  (report  on  the  cargo-transport  CH-47A's  operating 
from  Continental  Air  Force  Bases)  and  Reference  4  (report  on  the  armed 
CH-47A's).  The  comparisons  show  that  the  maneuver  loads  sustained  by 
the  cargo-transport  helicopters  in  Southeast  Asia  were  slightly  less  than 
those  encountered  by  the  helicopters  in  the  United  States  and  definitely 
less  than  those  met  by  the  armed  CH-47A's.  Then  to  compare  the  data  in 
Figure  24,  Figure  28  gives  the  exceedance  curves  for  the  gust-induced 
accelerations  also  taken  from  Reference  4.  In  contrast  to  the  first  com¬ 
parisons,  this  comparison  shows  that  the  gust  loads  imposed  on  the  cargo- 
transport  CH-47A'8  were  greater  and  much  more  symmetric  than  those 
met  by  the  armed  helicopters. 
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6.  Percentage  of  Steady-State  Mission  Segment  Flight  Time  in 
Each  Rotor  RPM  Range 
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Figure  7.  Percentage  of  Steady-State  Mission  Segment  Flight  Time  in 
Each  Outside  Air  Temperature  Range 
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Figure  8.  Percentage  of  Steady-State  Mission  Segment  Flight  Time  in 
Each  Rate  of  Climb  Range 
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Figure  9.  Percentage  of  Steady-State  Mission  Segment  Flight  Time  in 
Each  Airspeed  Range 
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Figure  10.  Time  in  Steady-State  Mission  Segment  in  Less  Than  20,  000- 


Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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Figure  11.  Time  in  Steady-State  Mission  Segment  in  20,  000-  to  22,  000 

Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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Figure  12.  Time  in  Steady-State  Mission  Segment  in  22,  000-  to  24,  000- 
Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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Figure  13.  Time  in  Steady-State  Mission  Segment  in  24,  000-  to  26,  000 
Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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Figure  14.  Time  in  Steady-State  Mission  Segment  in  26,  000-  to  28,  000- 
Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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Figure  15.  Time  in  Steady-State  Mission  Segment  in  28,  000-  to  30,  000- 
Pound  Gross  Weight  Range  Broken  Down  by  Percentage  of 
Time  in  Each  Density  Altitude- Airspeed  Range 
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Figure  17.  Time  in  Steady-State  Mission  Segment  in  32,  000-  to  34,  000- 
Pound  Gross  Weight  Range  Broken  Down  by  Percentage’ of 
Time  in  Each  Density  Altitude-Airspeed  Range 
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(c)  Descent  Mission  Segment  (d)  Steady-State  Mission  Segment 


Figure  18.  Exceedance  Curves  for  Incremental  Maneuver  Normal 
Load  Factor  Peaks  by  Mission  Segment 
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Figure  19.  Exceedance  Curves  for  Incremental  Maneuver  Normal 
Load  Factor  Peaks  by  Gross  Weight  Range 
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Figure  19  -  contd. 
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Figure  20.  Exceedance  Curves  for  the  Composite  of  Incremental 
Maneuver  Normal  Load  Factor  Peaks 
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Figure  22.  Exceedance  Curves  for  Incremental  Gust  Normal  Load  Factor 
Peaks  by  Mission  Segment 
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Figure  23.  Exceedance  Curves  for  Incremental  Gust  Normal  Load  Factor 
•  Peaks  by  Gross  Weight  Range 
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Figure  25.  Diagram  and  Tabulation  of  Gust  Normal  Load  Factor  Peaks 
in  Ranges  of  Indicated  Airspeeds 
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Figure  26.  CH-47A  Maneuver  Spectrum  from  Reference  3 
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Figure  27.  A 
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APPENDIX  II 


TABLES  FOR  DATA  PRESENTATION 

Tables  III  through  XXXIII  listing  all  processed  data  are  computer  print¬ 
outs.  All  times  in  these  tables  were  rounded  off  to  the  nearest  tenth  of 
a  minute.  Total  times,  as  well  as  individual  times,  are  accurate  with¬ 
in  0.  05  of  a  minute  since  the  individual  times  comprising  the  respective 
totals  were  summed  before  the  totals  were  rounded  off.  However,  the 
addition  of  some  printed  individual  times  may  differ  from  the  corres¬ 
ponding  printed  total  time  by  some  fraction  of  a  minute.  Any  time  be¬ 
tween  0  and  up  to  but  not  including  0.  05  minute  was  printed  as  "0.  0,  " 
and  no  time  measured  was  printed  as  "0."  Tables  having  no  points  or 
time  were  not  printed. 

Table  headings  are  arranged  so  that  the  first-mentioned  parameter  refers 
to  the  vertical  ranges  at  the  left  of  the  table;  the  second-mentioned  pa¬ 
rameter  refers  to  the  horizontal  ranges  at  the  top  of  the  table.  Where  a 
third  or  fourth  parameter  is  mentioned,  it  is  followed  by  its  range  in  the 
heading.  As  an  example,  the  heading  "NZ  GUST  PEAKS  VS  VEL.  BY 
MISS.  SEG.  ASCENT,  ALT.  LESS,  WGT.  30,000"  indicates  the  number 
of  gust  nz  peaks  in  selected  airspeed  ranges  for  ascent,  altitude  below 
1000  feet,  and  weight  between  30,  000  and  32,  000  pounds. 

Tables  VIII  through  XXI  list  the  number  of  observed  peaks  of  either  the 
longitudinal  cyclic  stick  position  or  the  collective  stick  position  as  a 
function  of  two  other  variables.  Each  table  consists  of  several  subtables. 

In  each  subcable,  the  ordinate  gives  the  ranges  of  the  peak  values,  and  the 
abscissa,  running  immediately  above  the  subtable  proper,  shows  the 
ranges  of  the  first  related  variable.  Then, the  heading  above  each  sub¬ 
table  abscissa  is  the  individual  range  of  the  second  related  variable.  The 
figures  within  the  subtable  proper  represent  the  number  of  peaks  in  the 
given  ordinate  ranges  along  with  the  corresponding  ranges  of  the  two  re¬ 
lated  variables.  For  example,  in  each  subtable  of  Table  VIII,  the  ordinate 
gives  the  ranges  for  the  longitudinal  cyclic  stick  position  peaks,  the  ab¬ 
scissa  gives  the  ranges  for  the  steady  longitudinal  cyclic  stick  position 
values  just  before  the  peak  occurrence,  and  the  heading  gives  the  range 
of  the  simultaneous  steady  collective  stick  position  values.  Those  tables 
with  the  steady  stick  value  as  the  abscissa  represent  the  steady-state 
mission  segment  and  also  include  the  time  spent  in  the  various  ranges  of 
the  steady  stick  values.  No  times  are  given  for  the  tables  representing 
the  ascent,  descent,  or  maneuver  mission  segments. 

With  the  exception  of  the  code  "LESS,  "  the  code  for  each  range  gives  its 
lower  limit.  The  following  listing  gives  the  range  codes  for  all  parameters; 
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I 


Airspeed  (knots) 


Code 

Rang 

Less 

Below 

40 

40 

40 

to 

60 

60 

6r 

to 

80 

80 

80 

to 

85 

85 

85 

to 

90 

90 

90 

to 

95 

95 

95 

to 

100 

100 

100 

to 

105 

105 

105 

to 

no 

110 

110 

to 

115 

115 

115 

to 

120 

120 

120 

to 

125 

125 

125 

to 

130 

130 

130 

to 

135 

135 

135 

to 

140 

140 

Above 

140 

Gust  nz  and 
Maneuver  nz  (g) 


Code 

Range 

Less 

Below  0.  2 

0.  2 

0.  2  to  0..4 

0.4 

0. 4  to  0. 5 

0.  5 

0.  5  to  0. 6 

0.  6 

0.  6  to  0. 7 

0.  7 

0.  7  to  0. 8 

0.  8 

0.  8  to  1.2 

1.2 

1.  2  to  1.3 

1.  3 

1.  3  to  1.4 

1.4 

1.4  to  1.  5 

1.  5 

1.  5  to  1. 6 

1.  6 

1 . 6  to  1.7 

1.  7 

1.  7  to  1. 8 

1.  8 

1.8  to  2.0 

2.  0 

2. 0  to  2. 2 

2.2 

2.2  to  2.4 

2.4 

Above  2.  4 

Rate  of  Climb  Collective  &  Cyclic  Collective  &  Cyclic 


(ft  /min) 

Stick  Peaks  (%) 

Stick  Steady  (%) 

Code 

Range 

Code 

Range 

Code 

Range 

Less 

Below  -2500 

Less 

Below  -40 

Less 

Below  10 

.2500 

-2500  to  -2000 

-40 

-40  to  -30 

10 

10  to  20 

.2000 

-2000  to  -1500 

-30 

-30  to  -20 

20 

20  to  30 

-1500 

-1500  to  -1000 

-20 

-20  to  -10 

30 

30  to  40 

-1000 

-1000  to  -500 

-10 

-10  to  10 

40 

40  to  50 

-500 

-500  to  500 

10 

10  to  20 

50 

50  to  60 

500 

500  to  1000 

20 

20  to  30 

60 

60  to  70 

1000 

1000  to  1500 

30 

30  to  40 

70 

70  to  80 

1500 

1500  to  2000 

40 

Above  40 

80 

80  to  90 

2000 

2000  to  2500 

90 

Above  90 

2500 

Above  2500 
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Tip  Speed  Ratio 


Weight  (pounds) 


Code 

Range 

Code 

Range 

Less 

Below  0.  00 

Less 

Below  20,  000 

0. 

00 

0.  00  to  0.  05 

20,000 

20, 000  to  22, 000 

0. 

05 

0.  05  to  0.  10 

22,000 

22, 000  to  24, 000 

0. 

10 

0.  10  to  0.  1 5 

24,  000 

24,  000  to  26,  000 

0. 

15 

0.  15  to  0.20 

26, 000 

26,000  to  28,000 

0. 

20 

0.20  to  0.25 

28,000 

28, 000  to  30. 000 

0. 

25 

0.  25  to  0.  30 

30, 000 

30, 000  to  32, 000 

0. 

30 

0.  30  to  0.  35 

32,000 

Above  32, 000 

0. 

35 

Above  0.  35 

Altitude  (feet) 

Thrust  Coefficient 

Rotor  RPM 

Code 

Range 

Ratio 

Code 

Range 

Less 

Below  1000 

Code 

Range 

Less 

Below  210 

1000 

1000  to  2000 

Less 

Below  0.  06 

210 

210  to  220 

2000 

2000  to  5000 

0.  06 

0.  06  to  0.  09 

220 

220  to  230 

5000 

5000  to  10,  000 

0.  09 

0.  09  to  0.  12 

230 

230  to  240 

10,000 

10,000  to  15,000 

0.  12 

0.  12  to  0.  15 

240 

240  to  250 

15,000 

15,000  to  20,000 

0.  15 

Above  0.  15 

250 

Above  250 

20,000 

Above  20,  000 

Outside  Air 
Temperature  (°F) 

Airspeed  Acceleration 
(ft/sec2) 

Code 

Range 

Code 

Range 

Less 

Below  0 

Less 

Below  - 1 5 

0 

0  to  10 

-15 

-15  to  -12 

10 

10  to  20 

-12 

- 12  to  -9 

20 

20  to  30 

-9 

-9  to  -6 

30 

30  to  40 

-6 

-6  to  -3 

40 

40  to  50 

-3 

-3  to  3 

50 

50  to  60 

3 

3  to  6 

60 

60  to  70 

6 

6  to  9 

70 

70  to  80 

9 

9  to  12 

80 

80  to  90 

12 

Above  12 

90 

Above  90 
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TABLE  III 

FLIGHT  TIME  FOR  MISSION  SEGMENT  VERSUS  WEIGHT 


TIFCIHINUTISI  FO*  MISSION  SECHENT  VS  HEIGHT  101*1 


LISS 

2COOO 

22000 

24000 

24000 

24000 

10500 

12900 

rum 

TOTAL  (HOUMA) 

ISCCM 

24.1 

199.1 

441.9 

271.2 

199.4 

172.4 

41.4 

1.0 

1747.4 

29.9 

6A4UVR 

74.4 

114. 4 

24.4 

42.9 

4.7 

244.4 

4.4 

CtSCNT 

41.4 

711. • 

421.4 

414.1 

144.4 

210.2 

44.4 

1.4 

1429.1 

47.1 

STfACt 

•4.5 

1474.9 

1117.1 

1471.4 

1172.7 

440.4 

221.0 

94.4 

9244.4 

194.4 

TCI  *L 

IH  .7 

1094.1 

4444.0 

2419.1 

1940.9 

'244.2 

112.4 

4C.4 

14144.0 

215.4 

TABLE  IV 

STEADY-STATE  TIME  FOR  ALTITUDE  VERSUS 
AIRSPEED  BY  WEIGHT  AND  TOTAL 


t|Ff IMINUTESI  FU*  M.IIIUOC  VS  VELOCITY  *V  HEIGHT  LESS 


tin 

40 

40 

b> 

49 

40 

94 

ICC 

104 

110 

119 

120 

12S 

110 

114 

140  TOTAt 

IIS4 

1000 

C.l 

*.» 

0.1 

0.4 

1.9 

2000 

1.2 

1.4 

24.4 

1.2 

1.4 

7.4 

4.4 

11.4 

7.5 

74.6 

9000 

0.7 

9.4 

2.1 

l.l 

1.1 

9.4 

C.  4 

1.2 

0.4 

|6.t 

ill; 

4.C 

4.9 

1C.4 

1.4 

9.4 

19.4 

9.7 

12.4 

4.2 

0.4 

44.9 

riVIIMlNUHSI  FO*  *111 IUCC  VS  VFLOCIIV  MV  NEIGH  I  KOCC 


tits 

40 

40 

OV 

09 

40 

49 

ICO 

194 

110 

115 

120 

124 

DC 

115 

140  TOTAL 

lets 

1.4 

0.1 

C.4 

2.4 

1000 

12.0 

7.1 

It. 9 

1.1 

1.0 

4.9 

9.7 

1.9 

0.4 

44.2 

2000 

149.4 

17,0 

147.2 

44.4 

41.4 

74.8 

12C.4 

121.4 

64. 1 

22.1 

4.4 

0.1 

0.1 

1217.7 

9000 

4.9 

14.4 

121.4 

44.7 

40.0 

71.4 

•  4.4 

4-1.4 

47.2 

21.1 

0.2 

442. 5 

1C000 

4.7 

1.) 

9.7 

19009 

2COOO 

TC741 

201.4 

40.7 

994.0 

194.4 

144.4 

141.0 

209.1 

211.4 

111.6 

49.4 

•  •2 

0.4 

C.l 

1174.1 

TIFflNIMIHM  FU*  M.IIIUOE  VS  VEIUCIIV  IV  NEIGMI  >2 CCi 


tilt 

40 

40 

•4 

40 

99 

ICO 

109 

110 

114 

120 

»*s 

DO 

til 

1 6 J  TOTAL 

ust 

4.7 

1.4 

0.4 

:.4 

4.2 

1000 

19.4 

2.9 

ru 

4.4 

4.4 

14.9 

11.7 

6.4 

4.2 

1.1 

0.6 

137.1 

2000 

241.1 

4T.1 

714.4 

144. V 

122.9 

114.4 

141.4 

174.1 

114.4 

44.4 

11.4 

5.4 

0.1 

2721.4 

9000 

11.4 

14.0 

244.* 

114.9 

111.2 

141.4 

111.1 

4C.4 

4t»4 

23.1 

9.1 

0.4 

447.4 

10000 

19000 

20000 

VCT41 

104.9 

119.9 

1001.4 

949.6 

247.9 

271.9 

294.4 

272.1 

172.4 

72.1 

19.9 

4.1 

0.1 

1117.2 

?|6f  OHNUTfSI  109  44.  ||  IUO*  64 

mocirv 

4V 

■419*1  24 

:oc 

tm 

40 

40 

•; 

•9 

40 

49 

ICO 

109 

110 

115 

120 

129 

DO 

119 

140  TOTAL 

l«SS 

0.7 

l.l 

i.r 

1000 

11.7 

1.4 

J.7 

0.2 

14.2 

NM 

114.1 

IC4.0 

51>.  J 

42.4 

•4.4 

11.0 

40.2 

41.4 

17.  > 

14.0 

4.9 

4.1 

0.7 

C.l 

1099.4 

MM 

10.4 

19.2 

>71.0 

41. J 

29.4 

24.9 

14.0 

41.4 

21.1 

4.4 

0.4 

0.1 

564, s 

IC.M 

ISM. 

ICMO 

Uf»i 

199.1 

141. 9 

•f.r 

191.7 

44,9 

54.9 

•  4.2 

99.1 

60.1 

19.9 

4.7 

4.2 

o.r 

:.i 

1411,4 

TU’ftMIMOTtl)  70R  4trilU0f  VS 

Vf  toe  111 

9V  totlGHT 

?43GC 

test 

40 

40 

92 

•9 

40 

49 

ICO 

109 

110 

114 

120 

125 

DO 

I  14 

143  TOTAL 

list 

0.9 

).) 

7.  r 

l»M 

D.C 

0.7 

4.4 

0.9 

0.7 

1.7 

4.0 

9.1 

4.2 

1.4 

51. f 

MM 

74.4 

14.2 

419.4 

41.1 

14.7 

24.7 

41.1 

41.4 

14.9 

24.2 

7.6 

1.2 

494.2 

MM 

17,4 

H.l 

214.1 

41.2 

44.2 

24.9 

29.4 

21.4 

4.9 

1.4 

441.1 

IMM 

ISM. 

IMM 

IIIH 

104.1 

121.9 

417.1 

122.7 

91.7 

99.1 

41.1 

44.4 

92.2 

24.4 

7.4 

1.2 

1  IT?. t 
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TABLE  IV 


conto 


mfttfiMUTcsi  foa  Airivuoe  vs  velocity  by  height  toooc 


ass 

40 

40 

•0 

•4 

40 

49 

100 

104 

110 

US 

120 

129 

110  • 

US 

140  TOTAL 

ass 

t.2 

0.4 

1.1 

l.J 

4.1 

1000 

17.4 

1.9 

4.4 

27.4 

2000 

49. S 

49.5 

241. « 

70.2 

44.4 

44.4 

14.1 

11.4 

14.1 

7.0 

2.4 

0.7 

419.9  . 

4000 

2.4 

2.9 

114.0 

14.: 

4.4 

0.4 

1.1 

2.4 

7.4 

9.9 

0.4 

149.1 

10000 

19000 

20000 

HTAL 

47.1 

72.4 

419.9 

40.2 

44.4 

49.2 

19.4 

41.1 

24.7 

11.1 

1.2 

0.7 

•10.4 

I 

IMfMIMjrESl  FOB  HVITUOE  VS 

VELOCITY  BY  HEIGHT 

I0  70C 

ass 

40 

40 

•0 

•4 

40 

99 

100 

109 

110 

119 

120 

124 

110 

1SS 

140  70T4L 

LOSS 

1000 

0.8 

C.4 

1.4 

2000 

11. C 

1.1 

47.9 

21.1 

12.9 

11.7 

14.4 

29.4 

11.7 

0.9 

1.1 

0.4 

147.1 

9000 

10000 

15000 

14.2 

0.*# 

1.9 

0.1 

22.1 

2COOO 

tem 

11.4 

1.1 

82.4 

24.1 

14.4 

12.1 

14.4 

29.4 

11.7 

0.9 

9.1 

0.4 

221.0 

T|40(H14UTCSI  FOB  AlIHUDf  VS 

VELOCITY  OV  HEIGHT  12 ICC 

ass 

40 

40 

a: 

•9 

40 

49 

IOC 

109 

110 

119 

120 

its 

110 

US 

140  T0T4L 

ass 

1000 

2000 

0.2 

4.4 

ui 

S.4 

4000 

ICOOO 

14000 

0.4 

14.7 

4.4 

24.  S 

2C000 

TCTAL 

C.2 

11.1 

14.7 

4.4 

14.4 

TlFtf V I HUTtS  1  FUA  M.TI 

fUOE  VS 

VELOCITY  BY  HEIGHT  TOTAL 

LESS 

40 

40 

•  i 

•4 

40 

49 

ICO 

109 

110 

119 

170 

12S 

110 

119 

140  T0T4L 

ass 

IC.4 

1.4 

4.4 

1  .4 

C.4 

10.4 

1000 

119.0 

14.2 

>7.4 

10.1 

10.4 

21.9 

21.7 

11.0 

14.  J 

4.4 

0.4 

274.4 

2000 

479.1 

422.4 

2474.1 

VIA.* 

144.1 

112.0 

424.4 

471. C 

244.1 

121.7 

19.0 

14.9 

1.2 

C.l 

4191.9 

4000 

40.4 

190.4 

1013.1 

194.4 

244.4 

271. 4 

247.0 

249.2 

112.1 

94.4 

1.9 

0.4 

7419.4 

ICOOO 

4.7 

1.. 

9.7 

19000 
2C000 
If  1  41 

•44.) 

999.2 

>414.4 

404. 

419.1 

4G4.I 

714.9 

711.7 

447.2 

144.2 

44.1 

19.4 

1.2 

0.1 

9214.4 

TABLE  V 

STEADY -STATE  TIME  FOR  COLLECTIVE  STICK  POSITION  VERSUS 
CYCLIC  STICK  POSITION  BY  RATE  OF  CUMfi  AND  TOTAL 


in’! tPiKuffS)  *r«  totuctivc  vs  cvci 
Kts  10  i :  i.  as 


ass 

10 

20 

10 

C.l 

40 

0.7 

90 

40 

C.l 

70 

•0 

40 

TCTAL 

l.l 

tv  climb  -me 

40  49  TO  §>  40  TOTAL 

C.l 

0.7 

0.2 

1.1 


TIMlHILUTfSI  F0«  COLLECT!**  VS  CYCLIC  tY  CUM  -I1CC 


less  to  ;c  9.  40 

ins 

10 

iC 

v»  C.T 

*  v  4*4 

'.0  l.l 

o'* 

? 


.  ’  -1  4.4 


so  40  r:  •)  to  Tovti 


o.? 

2.0  4.4 
l.s  0.1  2.4 
0.9  0.4 


4.4  0.1  I0.C 


45 
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TABLE  V  -  contd. 


tipoinimutiai  pon  collictivc  vs  cyclic  it  cum  -iocc 


uss 

It 

to 

Id 

40 

St 

*0 

TO 

•0 

tt  TOTAL 

LOSS 

10 

It 

so 

•  of 

l.t 

O.t 

40 

7.0 

Ml) 

1T.I 

to.* 

St 

o.t 

4.? 

Mol 

ST.t 

1.4 

IS4.I 

A* 

*•1 

O.t 

0.0 

14. S 

TO 

0*1 

0.1 

M 

to 

TCTAL 

o.t 

n.r 

140.0 

14.1 

2.0 

1*0.1 

TtPtl.lMTASI  POO  UUKTIV*  VS  CTCUC  OT  CUM  -aoc 


lilt  10  10  S')  *0 


LOSS 

It 

TO 

SO 

2.4  M 

4* 

41.0  442.1 

to 

l.l 

147.4  2112.4 

AO 

0.4 

11.7  1274.1 

TO 

11.7 

to 

to 

TCTAL 

1.4 

242.7  4104.4 

40 

40 

70 

40 

40  TOTAL 

1.7 

0.4 

2.1 

4.7 

1.4 

1.4 

20.1 

114.4 

ll.l 

1.2 

422.4 

2414.1 

14.4 

4447.4 

1211.4 

22.0 

2444.0 

11.4 

24.4 

1411.7 

71.0 

4.4 

4410.1 

TIPtlHIMUTCSI  POO  CULUCIIVf  VS  CTCUC  OT  CUM  *00 


uss 

uss 

IS 

10 

so 

«* 

so 

AA 

TO 


TCTOl 


2*5 

1 J 

40 

90 

40 

70 

1) 

40  TOTAL 

7.4 

1.2 

0.1 

4.7 

1.) 

1.4 

142.4 

77.1 

2.2 

144.9 

4.4 

119.0 

142.7 

12.1 

114.4 

V.2 

11.4 

20.4 

1.1 

4.4 

292.1 

244.4 

14.4 

924.1 

TIPOI.IMTTASI  POO  COLLCCTIVt  VS  CVCUC  *V  CUM  1000 


uss 

10 

70 

so 


TO 

•0 

*0 

TCTOL 


uss 


IS 


10 


1C 

AO 

90 

AO 

TO 

1) 

40  TOTAL 

t.T 

0.7 

1.7 

t.f 

7.0 

0.2 

17.4 

0.1 

IT.I 

10.2 

1.2 

44.4 

1.0 

2.7 

4.7 

2.9 

ST.T 

14.4 

1.4 

42.9 

tIPIIOIMITISI  POO  COLlCCTIVf  VS  CTCUC  ST  CUM  l*OC 


uss 

IS 

TO 

M 


LOSS 


10 


IS 


*0 


TO 


to 


00  TOTAL 


40 

0.4 

0.2 

1.0 

40 

e.4 

2.4 

i.i 

4.1 

70 

0.2 

0.2 

40 

40 

TCTH 

1.1 

2.4 

i.t 

9.1 

TIPtHMAUTttl  POO  COLLPCTIVC  VS  CVCltC  tv  CUM  TOTAL 


Lit* 

10 

IT  IJ 

AO 

90 

40 

70 

1) 

44  T0V4L 

USS 

It 

to 

1.7 

0.4 

2.1 

It 

2.9 

14.4 

10.0 

1.4 

1.4 

M.7 

At 

47.4 

770.4 

177.1 

11.4 

1.7 

1024.4 

to 

9.1  209.4 

2249.1 

2442.4 

14.1 

4204.4 

AO 

:.9  14.4 

1447.0 

1411.1 

•  7.0 

2444.1 

Tt 

22.2 

10.1 

42.4 

A* 

Ot 

TCTAL 

9.7  112.4 

4194.2 

4119.1 

42.1 

4.4 

4244.9 
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TABLE  VI 

STEADY-STATE  TIME  FOR  ROTOR  RPM  VERSUS  RATE  OF 
CLIMB  BY  OUTSIDE  AIR  TEMPERATURE  AND  TOTAL 


timuhnutiii  «m  »«  cum  it  rowMaiuM  ic 

lilt  -UN  -tOM  -I  TOO  *1100  -Ml  Ml  IMI  IMO  MM  »N  tOTM 

lilt 

III 

IN  l.l  l.l 

IN  l.l  l.l 


ICtll  t.T  l.T 


TIMHHMTItl  fl«  IN  «t  CUM  IT  ItMtIITUM  *1 


lilt 

III 

Utt  -1900  -1001  -IMO  -MOO 

-106 

000  1000 

IMO  0000  0000  TOTAL 

IM 

l.l 

M 

O.l 

IM 

IM 

IM 

Ii4 

10). • 

4.0 

114.9 

TCTI1 

1.0 

111.4 

4.1 

109.4 

Tl  Mt.lNUTIt  I  «M  IM  VI  CUM  IT  TNMIITIM  M 


1111 

Ill 

IM 

IC1I  -0900  -0000  -1M0  -1000 

1.) 

-400 

104.0 

900 

9.9 

1000  1900 

’000 

0900  TOTAL 

199.1 

IM 

IM 

IM 

14.4 

190.1 

11.0 

l.f 

900.1 

TCTI1 

11.0 

424.9 

10.0 

1.4 

449.1 

flMIMIMimi 

ooo  wn 

09  CL  IMO  Of  TINNMTAI 

40 

lilt  -IM. 

-2000 

-IMO 

•IMO 

-900 

900 

1000 

IMI  1001  IMO  IOT  41 

1111 

Ill 

0.7 

l.T 

IM 

l.l 

14.0 

449.0 

04.0 

9.4 

MO. I 

IM 

0.7 

l.l 

II. 1 

914.9 

90.9 

9.0 

.14. « 

IM 

10.0 

0.1 

I... 

IM 

l.l 

1.7 

l.l 

icm 

0.7 

l.l 

M.e 

1190.9 

94.9 

9.4 

IM... 

TIMI.INUTISI 

900  tOM 

VI  CUM  IT  IMM.4TUM 

TO 

1111  -MM 

•0000 

-IMO 

-IMO  -Ml 

Ml 

1000 

IMS 

0000  0900  TOTAL 

lilt 

111 

l.l 

0.0 

IN 

0.1 

0.1 

ii.i  m.t 

11.1 

4.0 

900.1 

IM 

1.4 

44.1  Mil.  1 

11  l.l 

11.0 

l.t 

1009.4 

IM 

ii.i 

l.l 

0.9 

19.4 

IM 

1.4 

9.4 

TOK 

0.1 

9.4 

Ill.T 

10.7 

l.l 

im.f 

TIMIHIMUTIII 

900  >94 

09  CL  140  OT  ItftOfftAfUM 

oc 

till  -0900 

-0000 

-IMO  -1000  -900 

900 

1000 

1900 

1000 

0900  T0T4L 

LOIS 

010 

• 

too 

0.0 

0.0  011.4 

91.0 

9.9 

111  .9 

110 

0.0  71.4  1741.9 

004.4 

90.0 

0.1 

9079.0 

140 

11.4 

1.4 

14.4 

090 

T0T4L 

0.0 

0.4  74.4  1044. 9 

091.1 

91.0 

0.1 

H07.I 

HVf  IRIMUTItt  IM  IM 

VI  CL  140  OT 

II49HATUM 

40 

111!  -IM#  -111! 

-IMO 

-1000 

-140 

900 

1000 

IMO  0000 

1900  T0T4L 

lilt 

III 

0.1 

0.1 

IH 

0.0 

14.4 

9.1 

C.4 

0.0 

40.0 

IM 

0.4 

01. 1 

111.4 

49.0 

10.7 

1.4 

440.4 

IM 

0.7 

14.9 

7.9 

s.o 

19.7 

IM 

0.0 

0.0 

TCTH 

0.4 

09.1 

410.0 

74.4 

11.9 

0.0 

1040.0 

tlM'IIMflll  III  IN  VI  CUM  IT  IIMtllTUM  TOlil 


III! 

Ill 

LIU  -9400  -0000 

-IMO 

•1000  -900 

1.0 

900 

ICM 

1900 

2000 

2900  T0T4L 

9.0 

IN 

0.1 

1.4 

97.1  1140.1 

00.0 

ton 

o.o 

1927.0 

IM 

IM 

IM 

0.7 

0.4 

140.9  49TI.9 
0.2  41.7 

0.1  9.» 

419.4 

9.7 

41.7 

C.1 

4.9 

7474.4 

44.9 

4.9 

rcm 

l.l 

10.) 

090.2  #4lli) 

924.1 

01.9 

9.1 

4200.4 
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TABLE  VU 

STEADY-STATE  TIME  FOR  Cj/o  VERSUS  u  BY  RATE 
OF  CLIMB  AND  TOTAL 


tiHinimtrm  io«  cr/t  mut  mi  tv  cum  ->mi 


tilt 

test 

t.tt 

9.90  9.04  9,19 

9*19  t.N 

9.29  9.19  9.99  TOTM. 

I.M 

9.1 

9.1 

C.» 

(  t.tt 

9.1 

9.2 

9.9 

VMM. 

9.7 

0.1 

l.k 

rirtnuaurm  m  cr/t  rim  mi  tv  clim  -imc 


im 

titt 

t.t* 

C.99  9.99  0.10  9.19 

6.29 

9.29  9.10 

0.99  707 U 

t.t« 

0.2  9.7 

1.2 

9.1 

2.4 

t.u 

1.1  1.9 

2.9 

4.9 

t.tt 

9.4 

2.7 

9.1 

1.2 

TCV.L 

0.1  t.V  1.9 

4.9 

9.4 

19.9 

7|4f  imimutcsi  m 

cv/t 

VC9S4IS  HU 

9V  CLIM  -10CC 

ills  C.99 

9.C9 

9.10 

0.19 

9.29 

9.29  0.10 

<3.99  70741 

test 

C.C* 

t.t. 

0.4 

1.7 

7.9 

97.1 

29.4 

9.9 

92.4 

t.tt 

1.1 

1.1 

19.7 

99.0 

99.1 

9.9 

112.9 

t.tt 

C.9 

1.4 

19.9 

t«4 

9.4 

19.9 

TCV.L 

1.7 

9.4 

27.9 

tie. 9 

•7.0 

19.2 

290.2 
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LIU  40  4#  ••  If  40  Of  100  Ilf  lie  Ilf  III  Ilf  IfO  Iff  140  TOTAL 

1.4 


4  I  I  I 

I  I  I 


10 

f 


TOTAL 


If 


HI  SUIT  AIMS  ff  fit*  if  HIU.  SIC.  DISCHT.  ALT.  1000*  MCI.  11000 
LIU  40  4#  AO  If  40  Of  100  Ilf  110 


Ilf 


110 


Ilf 


If# 


140  TOTAL 


LI 


Ti 


1 


I  I 

I  I  I 


I  I  I  I  I 


A 
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Table  XXU  -  contd. 


MI  (VST  MAKS  VS  VII.  IT  MISS.  916.  OfSCMT.  AtT.  2000.  MT.  24000 

LISS  40  AO  00  OS  00  09  100  109  110  119  l»0  119  190  199  140 


iISS 
f  Of  At 


1  1 


t  I 


Ml  OUST  MAKS  VS  Vft.  ov  MISS.  SI6.  OfSCMT.  ALf.  1000.  MOT .  24000 

IISS  40  AO  ••  09  00  09  100  109  110  119  WO  119  190  199  140 

1.4 


I  1 


LOSS 

TOTAL  I  I 


Ml  OUST  MAKS  VS  Vft.  OV  MISS.  MO.  OtSCMT.  All.  1000.  MOT.  90000 

USS  40  AO  to  09  00  09  100  109  110  119  WO  119  190  119  140 


if  IS 
total 


Ml  OUST  MAKS  VS  Vftt  •  OV  MISS.  Iff.  OtSCMt.  ALT.  9000.  MOT.  10000 

USS  40  *0  00  09  00  09  100  109  110  119  WO  119  190  1 19  140 


LOSS 

total 


k  1 


119  2 


TOTAL 


4 

1 

A 


fOTAL 


t 


1 


total 


1 

1 

1 


total 


A 

1 

0 
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Table  XXII  -  contd 


•a  WST  Hut  VS  VU.  ST  HIM.  U«.  MtCUT.  ALT* 
LCSS  M  M  N  It  W  M 


IT, 


IH 


ih  ue 


in 


IH 


m 


IN 


us 


IN  TOTAL 


I 


I 


LCSS 

TOTAL  I  | 


Ml  OUST  MAAS  VS  VCL#  AV  MISS.  SIS*  Of  SCOT *  ALT.  INI,  NT,  IMH 
LISS  40  AO  §0  Of  00  OS  100  IH  lit 


Ilf 


110 


its 


IN 


IH 


140  TOTAL 


LCSS 

TOTAL 


Hi  GUST  MAAS  VS  VOL*  OV  HISS.  SCO*  ITfAOV,  Alt.  1000,  HOT.  11000 


l.A 
t.l 
2.0 
1.0 
i*T 
1*4 
I.S 
1.4 
l.l 
X  .2 
O.C 
0.7 
O.t 
O.f 
0.4 
0.2 
LCSS 

TOTAL 

TIMA 


LCSS 


ft 


100 


lot  XU  ill  ito 


lit 


Ito 


Its  140  TOTAL 


I 

10.2 


0.0 


I  1 
XS.I  XI*? 


0.2 


> 

t.l 


0 

XOT.l 


HI  OUST  MAAS  VS  VII.  OV  Alts.  SCO.  fffAOV,  ALT.  2000.  NT,  LCSS 
LISS  40  AO  10  Of  00  ft  100  Iff  110 


US 


120 


Its 


UO  TOTAL 


1.2  1 
0.0 

0.?  I  I 

0.  A 

o.t 

0.4 

0.1 

LCSS 

TOTAL  I  2 

TIM  A. 2  1.0  24.0  1*2  ».•  T.S  t.4  ||*l 


2  I 

X  ) 

»  A 

T.O  0.  A.  0.  0.  0*  0*  0*  TA.A 
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Table  XXII  •  contd. 


(U  MIT  HMt  »»  «H>  n  a  lit.  HI.  IlIWi  Ul.  MM.  ttt.  MM 

nil  M  H  M  II  a  M  1M  IM  lie 
1.4 
1.1 
l.l 
l.« 
l.f 
1.4 
l.l 
1.4 
l.l 

l.l  1  I  I  I  4  1  I 

l.l 

l.l  II  t  4  I  I  I 

1.4 

1.1 

1.4 

1.1 

llll 

TOTAL  0  4  1  4  0  0  1  I 

TIM  III.*  4T.0  MT.t  04.0  01.4  T4.0  IM.4  III. 4  II. •  tl.l 


111 


IM 


in 


IM 


111  140  TOTAL 


1 

4.4 


II 

14 


It 


0.1  0.1 


o.  o.  hit. i 


at  outr  hui  vi  ml.  ov  am.  no.  inn*,  alt.  mm.  vat.  ii 


1.4 

t.t 

i.i 

1.1 

l.T 

1.4 

1.1 
1.4 
l.l 
l.l 
l.l 
l.T 
l.l 
l.l 
1.4 
l.l 

mi 

TOTAL 
I  IM 


LIU 


•I 


IM  III 


IM 


III 


IM  III 


IM 


10 


II*  141  TOTAL 


1 

I 

U 


11  T  0  T  10  II  4  II 

III.I  VT.l  Til. 4  104.1  111. I  114,0  1 11.4  IT4.0  114.1  44.1  11.4 


1.4  0.1 


14 


0.  I.  1111.4 


at  MU  MM  I  VI  ML.  0V  alio.  Ml.  UMOV.  alt.  MM.  MOT.  I40M 


LIU 


M  II  M  M  IM  IM  lit  III  IM  III  IM 


1.4 

1.1 

1.1 
l.l 
l.T 
1.4 
1.0 
1.4 
l.l 

l.l  II  I  I 

l.l 

l.T  II  III 

1.4  I 

l.l 
1.4 
l.l 
LIU 

TOTAL  II  III  I 

Till  114.1  1 14. 1  III.I  *1.1  l*.«  II. I  M.l  1T.I  IT. I  14.0 


III  141  TOTAL 


14 


l.l 


l.l 


l.T 


l.l 


I.  I.  IMI.4 


at  mu  Vint  vi  ml.  iv  am.  in.  t'liev.  alt.  mm.  mi.  mom 


t.4 

t.t 

t.i 

1.1 

l.T 

1.1 
1.0 
1.4 
l.l 
l.l 
l.l 
l.T 
l.l 
l.l 
1.4 
l.l 
Lilt 
TOTAL 

uai 


LIU 


M  M  II 


II  IM  III  110  III  III  111  IM 


III  140  TOTAL 


Tl.l  I4.|  4II.I  II. I  M.T  10.  T  41.1  41.4  M.l  14.1 


T.I  l.l 


4 

II 


14 

I.  II*. 1 
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TABLE  XXII  -  contd 


&UST  VS  VH*  0*  MISS.  Sit.  STIADV.  All.  1000,  MCI.  MOOO 

mi  40  40  *0  44  90  94  100  104  110  II'  wo  1?S  WO  W' 


|40  lOlli 


44.1  44.4  Ml.l  ?0J  44.4  44.4  |4.4  1M  19,1  M  i*4 


0.  444.4 


GtlS!  4(4«4  VS  VH.  IV  «IU.  SfG.  SIIADV,  All.  1000.  MCI.  40000 


94  100  104  IIC  114  HO  114  WO  114 


I  9.0  l.l  4?. 4  14.  S  11.4  II. I  14.4  14.4  W.F  «.«  1.1 

CUSf  HIM  VS  Vfl.  «V  MISS.  SIC.  SlfAOV.  All.  4000,  MCI.  10000 


94  100  104  1  10  ||4  110  114  I  10  W4 


4.9  14.4  111.9  49. T  40. 0  M.9  44.9 


.4  4i«i  n.i  ).•  0.1 


0.  401.9 


Hi  GUI!  9IAH  VS  vfi.  IV  MISS.  Si  G.  SKAOV.  All.  4000,  MCI.  11000 


40  40  90 


94  100  104  110  114  110  114  WO  W4 


14.0  144.4  111.1  114.1  141.4  Wl.f  90.4  4A.A 


0.  991.4 
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TABLE  XXII  -  contd. 


6/  r.ir»f  Pi*K  S  VS  «ft.  KV  >*144.  src.  STfftOY,  All.  9000.  *1.1.  2*000 


60  00  *9 


94  too  104  uo  119  i;o  i}> 


no  i)9  140  total 


10.9  91,2  2M.0  41.0  29.6  24.4  )9.0  41.6  21.1  4.9  9.9  0.1 


GOtf  MU1  V4  VIL.  4*  HISS.  Sf 6.  4UA0V,  ALT.  4000*  WOT.  26000 


100  109  110  114  WO  129 


1)0  1)4  140  TOTAL 


11.6  16.0  214. »  41.2  44.2  24.4  20.6  2). 


61  GU4T  6iA«4  V4  V(l  •  «V  41*4.  410.  4 1(  AOV .  ALT.  4000.  *Cf.  2*000 


•  4  90  94  100  104  UO  114  120  1  29  |  10  I  )4  140  TOTAL 


2.9  116.0  14.0 


I 


: 

, 


f 

I 

i 

k 

s 

i 

% 

? 

I 

| 

ft 

! 

I 


r 

i 


i 

v 


TABLE  XXm 

GUST  nz  VERSUS  m  BY  MISSION  SEGMENT  BY  ALTITUDE  BY  Cj/a 


hi  MIS  I  4fc4«S  VS 
USS  O.GG 

2.2 
Lw 
1.4 
1.7 
|«l 
1 .% 

1  .4 
1.  ' 

1.2 

0.4 

o.r 

0.4 

o.% 

0.4 

o.; 

ItSS 

10141 


M»»  B?  MISS. 

0.0*.  0.10 


Slw.  4SCINI, 
0.14  0.20 


1 


1 


III,  II SS,  C»/S  0.04 
0.24  0.10  0.1%  1*1141 


I 


St  Gtnv  VS  MU  4  V  MISS. 

uss  o.co  o.o%  o. i o 

2.4 

2.? 

2.0 

1.1 

I.? 

1.4 

|.% 

1.4 
1.1 
1.2 
O.B 
0.  T 
0.4 
0.% 

0.4 

0.1 

KSS 
I  III  41 


Ml  CMSI  4|44S  VS  «U  HV  M|SS. 
IISS  0.00  0.0%  0.10 

2.4 
2.2 
2.0 

1.4 

i.r 

1.4 

l.% 

1.4 

I  .1 
1.2 
O.B 

O.F  1 

0.4 

0.% 

0.4 

0.2 

ItSS 

IOI4I  t 


Sfi.  4SUNI, 

0.1%  0.20 


2 


2 

ltd.  4  SUN  I, 

0.1%  0.20 


4i I .  I OuO  ,  CV/S  0.04 
0.2%  0.10  0.1%  fU!4i 


i 


1 

411.  1000,  Cl/S  0.12 

0.2%  0.10  0.%%  10141 


I 


N2  MJSf  M|4«S  VS  MU  mv  MISS. 
IISS  0.00  O.o%  0.10 

2.2 
2.0 
1.4 
1.1 
1  .4 
I  .  4 

1.4 
1  .  1 

1.2  1 

0.4 

u .  7 

0.4 

0.  % 


Sid,  4SCINI, 
0.1%  U. 20 


4|l.  2000.  ll/S  0.01 

0.2%  0.  10  0.1%  I II I  4| 


0.2 

I  I  SS 

1 1 1 1 4 1  I  M  |2  /| 
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TABLE  XXIII 


contd 


hi  'iUS!  VS  »t»  AT  «tl$, 


2 


LfSS  . .  10  0*09  0.10 


Sf».  AStill.  All.  20C0.  CTM  w.  12 
0.  IS  0.20  0*29  0.90  0.14  TnlAi 


III 

roTAi 


2*« 
2.4 
2*0 
LI 
1.? 
1.1 
1.9 
1*9 
1.1 
1.2 
1.1 
O.f 
0.4 
0.9 
••4 
0.2 
tilt 
fOf  M, 


cult  Min  VS  tu  ■»  HISS.  116.  llCMir,  Ail.  2000,  Cf/S  0.19 
USS  C.OC  0.09  O.io  0.14  0.20  0.24  0.10  0.19  fOIAl 


Ml  GUlf  21AM  VI  MU  OV  Mil.  116.  ASClMl.  Alt.  9000.  CT/f  0.04 
Mil  0.00  0.09  0.10  0.14  0.20  9*29  0.10  0.14  rnfAi 


»f  CUlf  Mill  VS  MU  §T  Mis.  1(6*  A  SCfNf .  All.  9000.  Cf/4  0.12 
MSI  6.00  0.04  0.10  0.14  0.20  *  0.24  0.10  0.14  TfifAi 
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Table  XXIII  •  contd 
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Table  XXIII  -  contd 


Ht 


2. 


GUST  MACS  VS  HU  IV  MISS. 
iCSS  O.M  0*0*  0.10 


SIS.  Of  SC  NT .  alt. 

•as  o.ii  i.2» 


IIMi  CVS  ••#* 
I.H  Ml  TOTAL 


I 


I 


list 

TOTAL  I  1 


Ml 


2 


SUST  MANS  VS  HU  »V  NISS.  SCt.  Of  SCAT,  ALT*  7000.  CVS  0.0* 

LCSS  0.00  O.OS  ••  10  0.1S  0.20  0.2S  I.M  0.)S  TOTAL 


0  A  I 

A  4 


IS 

10 


if  ss 

TOTAL  l*  10  I  29 


U 


2 


OUST  peaks  vs  mi  tv  mss. 
LESS  0.00  O.OS  0.10 


SIS.  Of  SCAT .  ALT.  2000.  CVS  0.12 
0.1S  0.20  0*29  O.SO  0.19  TOTAL 


2 


2 


2 

1 


A 

> 


LISS 

TOTAL  2  2  S  • 


HI 


2 


GUI  I  PIUS  VS  MU  IV  MISS. 
KSS  0.00  O.OS  0.10 


SC6.  Of  SCAT  •  ALT.  2000.  CT/S  Ml 
O.IS  0.20  0.2S  I.N  O.M  TOTAL 


I 


1 


Lf  SS 

TOTAL  I  1  2 
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Table  XX111  -  contd. 


at  am  etui  vs  au  ■«  *m.  it«.  hk«i>  ut.  moo,  tf/t  *>H 
ten  •  m  a. 01  o.ts  a.i*  e.ia  •.««  o.oi  rout. 


at  Mil  etui  »|  au  «r  am.  Ml.  ootcat,  til.  )M«.  tin  o.lt 


ms  o.oo  e.ot  o.it  a.ii  o.ao  o.ti  o.m  o.ii  rout 


at  Mil  etui  *i  au  ■«  am.  it«.  oouar.  nr.  looo.  cr/i  o.ii 
till  o.oo  o.oi  o.io  o.ii  0.00  o.tl  o.io  o.ii  rout 


at  cult  etui  «i  au  or  am.  no.  tutor,  til.  loot,  cr/l  o.o* 


tut  o.oo  o.oi  o.io  o.ti  o.to  o.ii  o.io  o.ii  rout 


t.i  n.i  ii.i  o.i  t«.«  ia.0  r.t  o. 
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Table  XXIII  -  contd. 


i.a 

t.t 

1.4 

1.4 

i.t 

1.4 

1.1 

1.4 
l.t 
l.t 
4.1 
4.V 

4.4 
4.4 
4.4 
4.4 

i4M 
TIT  At 


1144 


4441  NMI  n  4  41  4144.  144.  414444.  441.  4444.  C»/4  4.44 

4444  4.44  4.44  4.14  4.14  4.44  4.44  4.44  4.44  TOT  At 


1 

1  *  44 

II  14 


1 

4 

» 


1 

I 

M 

IT 


I  IT  44  11 

44.1  IT4.T  44.4  I41.T  4IT.4  444.1  144.1 


n 

4.4  4.  4144.4 


44 


4.4 

4.4 

4.4 

1.4 
I.T 
1.4 
1.4 

1.4 

l.l 

1.4 

4.4 
4.T 
4.4 
4.4 
4.4 
4.4 

4444 
I  Of  At 


TIM 


MIT  44444  44  44  4*  4144.  HI.  4T4I4V.  111.  4444.  CT/4  4.14 

1444  4.44  4.44  4.14  4.14  4.44  4.41  4.44  4.44  I4TAI 


T  14  1 

I  T  II  I 
I  1 


II 

n 

i 


1  14  44  I 

•  1.4  441.4  4*.*  ATI. A  1A4T.4  Til.  I  144.4 


IT 

4.1  4.  lltl.T 


M 


4.1 
4.4 

4.4 

1.4 
I.T 

1.1 
1.4 
l.l 

1.1 

1.4 

4.4 
4.T 

4.1 
4.4 
4.A 
4.4 

1411 
I  OTA! 


Ml 


4M4T  44A4I  *4  Ml  4*  4144.  444.  ITII4T,  111.  4444.  CI/4  4.14 

HU  4.44  4.41  4.14  4.14  4.44  4.44  4.44  4.11  TOTH 


4 


4 

I 


I 


T 


I  14  I 

4.T  41.4  14.4  TI.4  IIT.4  444.4  AI.4  4. 


II 

4.  tai.i 


M  444T  44141  *4  Ml  4?  4114.  III.  IT4I4T.  Alt.  4444.  CT/I  4.41 

1144  4.44  4.44  4.14  4.11  4.14  4.41  4.44  4.44  T0IA1 

I.A 

l.l 

1.4 

1.1 

I.T 

1.1 

1.4 

1.1 

1.4 
l.t 

4.4 

4.T  I 

4.4 

4.1 
I.A 

4.1 

1411 

I4TI1  1 

TIM  I.  4.4  4.4  11.1  44.1  141.1  44.1  4.  4.  111. I 
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TABLE  XXIII  -  contd. 


H/  VlM  Pf  AA  S 
l  TVS  0.00 

7.6 

2.7 
1. 0 
1,9 

1.7 
1 .0 
!  .5 
l  •  A 
1.1 
u 
0.1 
0.7 
0.6 
G.S 
0.4 
o.; 

USS 

701*1 

i  Imi  /.i  2*>.7 


HJ  1*7  HISS.  SfG.  S»fA07,  AIT.  6000.  Cf/S  0.1? 

0.06  0.10  0.16  0.20  0.26  0.10  0.16  TOTAL 


l 

10 


I 

IT 


7  II  I 

11.6  196.6  767.3  *79,0  119. 2 


It 

201 1. S 


Ht  r. livT  MATS  *S 


i i vs  o.ro 

2.6 

v.; 

2.0 
1  .A 
1  .  7 
1.6 
1.6 
1 .6 
l.) 

1.7 
0.1 
0.7 
0.6 
0.6 
0.6 
0.7 
OSS 
I  flTAL 


nm  o,  i.j 


H.j  97  HISS.  SIU.  SHAOT.  Alf.  6000.  Cf/S  O.i* 

0.06  0.  10  0.16  0.20  0.26  0.10  0.1*  TOTAL 


1  I 

i  1  * 

9  I  6 

6  7  IS 

f.O  79.2  917.9  1 6f.9  IT.*  0.  0.  »•?.§ 


TABLE  XXIV 

GUST  nz  VERSUS  u  BY  MISSION  SEGMENT 


N /  OUST  MAAS  v S  «U  AT  HISS.  Sf&.  ASCI9T 

USS  C.OU  0.36  0*10  0.16  0.20  0.2*  0.10 

7.4 

7.7 
2.0 
1.9 

1.7 
1.6 
1.6 

1.4 
1*1 

1.7  1  10 

o.a 

0.7  2  6 

0.6  7 

0.6 
0.4 
0.2 
irss 

f  (If  AL  9  70 


1) 

1 


0.1*  TOTAL 


20 

21 

1 

6A 
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TABLE  XXIV  -  contd. 


*1  r.llSI  **l  A*  S  VS  wu  »v  HISS.  Sll*.  K49UV4 


u.oo  o.os 


2.4 
2.2 
2.0 

1.4 
I.T 
1.6 
1.4 
1.4 
1.) 
1.2 
o.n 
o.t 
0  .  * 

(>•4 

0.2 

icss 

Tin  41 


0 .20  0.2%  0.  TO  0.14  11)141 


2 . 4 
2.2 
2.0 
l  .a 
1.1 
I  .4 

1.5 
1*4 
I.  ) 
1.2 
0.4 

o.  r 

0.4 

o.s 

0.4 
0.2 
ItSl 
I  01  41 


I 

11 


14 

10 


2.4 
2.2 
2.0 
i.a 

1.1 

1.4 

1.5 

1.4 

1.1 
1.2 
0.4 
O.T 
0.4 
O.S 

0.4 
0.2 
I  f  SS 
10141 

IIM) 


24 

l 


1 

2 

TO 

S4 

I 


4  49  124  20 

IOS.N  Sll.T  224.1  1004.0  4000.9  244T.4  424.1  0.2 


1 

12 


•»/  GUST  4k»tS  VS  mi  4 V  4|SS.  SfG.  Of  Sf.NT 

IfSS  C.00  O.OS  0.10  0.  is  o.?0  0.2S  0.10  0.  IS  In  T  41 


1 

in 


Ht  GUSI  4f4«s  VS  mi  4  V  HISS.  SFG.  S  If  4DV 

IfSS  0.00  O.OS  0.10  0.  IS  0.20  0.2S  0.10  0.14  11)141 


1 

) 

100 

9S 

2 


201 

0.  9244.9 


TABLE  XXV 

GUST  nz  VERSUS  AIRSPEED  BY  MISSION  SEGMENT 


42  tut  I  ai4«S  VS  m.  1ISS.  SfG.  4SCfSf 
list  4Q  40  40  ts  90 


94  100  1 0  v  110  ns  120  *24  1  10  IIS  140  10141 


2) 

1 


80 


t> 


81 


TABLE  XXVII 

GUST  nz  VERSUS  AIRSPEED 


Ht  I.IIM  VM’Kllv  (IWOIH' 


mo  ip>  no  m  i«n  1 1*  no  no  no  tout 


TABLE  XXVIII 

MANEUVER  nz  VERSUS  AIRSPEED  BY  MISSION  SEGMENT 
BY  ALTITUDE  BY  GROSS  WEIGHT 


hi  nitnuvevi  vi  m«  it  iiu*  lie.  iicini.  *11.  mi.  uni. 


i  i 

Mwmiii  it  «ii.  it  mi.  lie.  mm.  m.  ml.  ■*».  note 


TTint  jTi ■  s  vi  vii •  it  am.  tie.  min.  m.  1000.  ati,  inn 


VI  IOC  I0»  110  III  II I  III  IN  III  III  IOIH 
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TABLE  XXVIII  .  conid 


<mwhi  *i  m.  •*  aiu.  m.  nciat,  ut.  ism.  mi.  imss 


«t  M  M 


Itf  IIS 


no  tstu 


Ml  *1  *11.  If  Sill.  IIS.  IKW.  lit.  I  Ml.  Mt.  I4SM 


till  40 


II  IM  III  III  III  IM  III  IM  III  IIS  tot  14 


Ml  MMtuliat  *1  *11.  IT  Mill.  MS.  ISCIMt.  lit.  INI.  Mt.  IMSS 


ill!  40 


It  IM  III  III  III  IM  III  IIS  III  IIS  torn 


Ml  >4Mfutl»l  *|  VII.  •*  Mill.  MS.  IKIMt,  lit.  IIMi  Mt.  IMM 


lilt  41  II 


IM  III  III  III  IM  III  IM  IM  IIS  fOIM 


t 


TABLE  XXVUI  -  coatd. 


Ml 


V. 


vi  vft.  it  Hist.  tc«,  ascomt.  ht.  im,  «r.  mu 
LIU  Ml  M  N  II  M  H  IM  til  119 


111 


IM 


iff  in  lit  in  tom 


i 


a 


torn 


1 


ft!  MMlUVNt  VS  Vila  it  mil.  lift.  IICIMT,  UV.  UN*  MOT*  lift 
Its*  41  AO  M  Of  VO  Of  too  101  110 


lit 


uo 


lit 


ito 


lit 


ito  tom 


list 

torn 


i 

i  i  i 


I  t  i  i 


i 


i 


* 


u 


ft!  MNNVHI  Vt  Vila  ftf  ftltl.  Ilia  AKIftf.  uf.  NN.  MOT.  moo 


LIU 


! 

ft 

IT 

0 

1 


It 


II 


vt  100  lit  UO  lit  ito  Itt  IN  lit  14ft  TOTAL 


1 

I 

V 

ft! 

10 

ft 


mi  NKirin  vt  vtia  it  Mitt*  mo*  ikimt,  ait*  too*.  hot.  ttooo 


Hit 


i 

li 


it 


00  10  Ot  VO  Vt  100  lot  110  lit  UO  Ut  IN  lit  |fti  TOTAL 


t 

IT 


1ft 

I 


Ift 


11 


ft 

ft! 


N 

I 


lit 


84 


TABLE  XXVIII  -  contd. 


M  NAHIUVCOS  vs  Vf  L  •  IT  MISS.  SIC.  IUINT,  ALT.  2000.  M(T,  24000 


USS  40 


•o  as  to  4t  ioo  ios  no  us  no  12s  iso  iss  no  total 


hi  hancwcas  vt  vn.  1*  mss.  sic.  «scm?,  ait.  1000,  mot.  2*000 

USS  40  AO  00  OS  40  40  100  I0»  110  US  120  IIS  UO  1)4  |40  TOTAL 


Ml  MU* Wilts  vs  V«L.  ov  HISS.  SCO.  ASCINf •  ALT.  2000.  HOT.  20000 


LISS  40  AO  00  OS 


«S  too  IOS  UO  US  120  I2S  ISO  IIS  1*0  TOTAL 


4  1»| 


ni  AAoiwifti  vi  vn.  t?  mss.  sco.  *  seem .  ah.  2000.  vet.  10000 

Ills  40  AO  00  OS  40  VS  !>.'•  IOS  ISO  lis  120  124  1  iO  IIS  |40  TOTAL 


85 


f 


TABLE  XXVU1  -  contd. 


mi  NANfuvifts  vs  m.  §v  miss*  see.  mscimt,  uv.  smo.  mt,  ioooo 

list  40  *0  00  OS  H  IS  1M  101  lit  Ilf  ISO  Iff  IM  Iff  140  TOT  44 

2.4 


t  2  f 


LOSS 

TOT 44  1  2  | 


HI  M4NCUVIMS  VS  VIL.  ft  MISS.  SCO*  4  SCI  NT  *  41T.  fOOOt  MOT*  22000 

4ISS  40  *0  M  Of  40  41  &00  lOf  110  Ilf  120  124  1»0  Iff  140  TOTAL 


4ISS 
TOT  44 


1  1 


Ml  M4MCUVI4S  VS  VII.  OV  MISS*  SIC.  4SCIMT*  44 T*  1000.  MOT.  24000 

LISS  40  40  40  Of  40  4f  100  lOf  110  Ilf  120  12f  190  Iff  140  TOTAL 


O.T  1  1 

0*4 
0*f 
0*4 
0*2 
4ISS 

T0T44  1  i 


Ml  M4NCUVIMS  VS  VIL*  IV  MISS*  SCO*  M4NUVM*  44T*  1000.  MOT*  20000 

LISS  40  40  10  If  40  4f  100  Iff  110  119  120  12f  IM  Iff  140  TOVIi 

2*4 


111  f 


LISS 

TOT 44  ill  | 
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TABLE  XXVIU  -  contd 


Nt  NMiUVni  VS  VIL.  tv  HISS.  SIS*  MIMVti  ALT.  2 MO,  VST.  IOMO 


LISS 


40 


M  M  II  N 


100 


Iff 


US 


US 


110 


US 


ISO 


1SS 


140  TOTAL 


I 

t  I  1 

4  2  U 

»  I 

I 


I 

>442 

I 


iISS 

TOTAL 


IS  4  4  4  2 


I 

1 


2 


I 

S 

SO 

? 

I 


4S 


HI  NAVCWIAS  VS  VIL.  If  HISS.  SIS*  MAVVVt.  ALT.  2000*  VST.  22000 


irss 


US 

TOTAL 


40 


I 

1 

4 

IS 

10 

I 


41 


IS 


too 


I 

10 


14 


IOS 


to 


110 


US 


120 


US 


ISO 


ISS 


140  TOTAL 


1 

2 

S 

II 

S4 


SO 

4 


US 


VI  HAJKUVIRS  VS  VCL*  IV  HISS*  SIS*  *A*UVt,  ALT.  2000*  VST.  14000 
LISS  40  40  00  SS  40  4!  100  IOS  110 


US 


110 


12S 


ISO 


ITS 


LISS 

TOTAL 


1  I  1 


I  2  1 


140  IOVAL 


HI  NAV40VIAS  VS  Vll  •  OV  MISS*  SIS*  MVUVA,  ALT.  2000,  MCI.  24000 
LISS  40  40  00  OS  40  41  100  IOS  116 


US 


120 


IIS 


ITS 


140  IOVAL 


I 

I 


s 

1 

s 

4 

2 

1 


LISS 

V  DIAL  2  4  2  1  1  4  2 


10 


87 
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TABLE  XXVIII  -  contd. 


HI  MMIUVHS  V S  m.  IT  HISS.  SIC.  UWM,  AIT.  5000,  MS?.  1MM 

LCSS  10  AO  M  IS  00  Of  100  101  110  US  WO  US  I  Vi  Ilf  140 

1.4 


2 


1 


1 


I 


uts 

TOTAL  112  111 


HI  MAMCUVffti  VS  VIL.  »T  HISS.  SCO.  MAMWft,  ALT.  *000,  MOT.  22000 


LCSS 


40 


Of 


Of 


100 


lOf 


110 


Ilf 


wo 


Iff 


IK 


Iff 


140 


LOSS 

TOTAL 


M2  HAMtUVCRS  VS  VIL.  IT  HISS.  SCO.  MUNI,  ALT.  LCSS,  HOI.  2b 000 

LCSS  40  40  00  0*  00  Of  100  10*  110 


II* 


WO 


It* 


110 


Ilf 


140 


lc 
TOTAL 


M2  MAMCUVCAS  VS  Vfl.  IT  N|SS.  SCO.  OCSCMT,  ALT.  LCSS,  MOT.  22000 


LkSS 


I* 


Of 


100 


10* 


110 


II* 


wo 


Wf 


IK 


11* 


1 


I 


LCSS 

TOTAL  1  I 


TOTAL 


f 

t 

? 


TOTAL 


1 

2 

I 


TOTAL 


l 


I 


TOTAL 


1 

1 

2 
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TABLE  XXVIII  -  contd 


m  AMfuvciis  vs  m.  iv  mss.  tec.  mscnt.  ur.  List.  hot.  mu 

LCSS  M  M  H  H  »)  IM  IH  &U  111  IM  U»  IM  I»f  !«•  TIIIL 

2.4 


I 


1 


LttS 

101 41  l  I 


HI  MAMCJViaS  VS  VCL.  M  HISS.  SCO.  01  SC  Hi »  Ilf,  1M0.  MCI.  List 

LCSS  HO  00  00  OS  *0  *9  100  I0S  lit  111  110 

2.1 


lit  |M  119 


140  tom 


o.i 


LiSS 

TOT44 


1 


1 


1  2  1 


I  I  1 


4 


1 


9 


HI  HAmiuvtftt  vs  vii.  tv  HISS.  SCO.  of  sent,  lit.  1000.  «or.  looot 
less  40  00  to  99  90  09  100  109  110 


If 

m 


119 


ItO 


Its 


IM 


119 


140  TOTAL 


1 

II 


HI  HtttCtfVlHS  VS  VIL.  tv  HISS.  SIS.  Of  SC  H 1 ,  4if.  1000.  HOT.  12000 


2.4 
2.2 
2.0 
I.* 
1.1 

1.4 

1.5 

1.4 

1.1 

1.2 

0.1 

O.I 

0.4 
0.9 
0.4 
0.2 
USS 
I  Of  41 


90  99  100  109  110  119  110  129  110  119  1 40  TOTAL 


IT 

4 
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TABLE  XXVIII  -  contd 


Ml  NANIlfVlAS  VI  VR.  •»  HISS.  SIS,  MKNT,  ALT.  IMS.  HIT,  I  ASM 

LIU  40  40  M  IS  H  H  IN  MS  111  IIS  Ul  IIS  ISO  1SS  140  TOTAL 


LCSS 

TOTAL 


Ml  NMlOVlit  VS  Vli.  If  HISS.  MS.  MKNT.  All.  1AM.  MIT.  SAMI 

LISS  A|  AS  M  M  M  IS  IM  IIS  111  IIS  III  IH  III  IIS  I  AS  TOTAL 


UAL 


Ml  HAMS UVIAS  VS  VK.  IV  HISS.  SIS.  Of  KMT.  ALT.  IMA.  MIT.  IMM 

LISS  AS  M  M  IS  M  VS  IM  IAS  ISA  IIS  1IA  IIS  IN  IIS  140  TOTAL 


TAL 


I  1  I 
1 


Hi  RAMI  writs  VS  V«L.  Af  HISS. 
LISS  40  AS  M 


SIS.  Of  KMT.  ALT.  | AM.  MIT.  LISS 
AS  M  AS  IM  IAS  IIA 


IIS 


11A  IIS  IM  IIS  141  TOTAL 


I 

S 

II 

10 

A 

I 


ss 


90 


TABLE  XXVIII  -  contd. 


RANtOVE-S  VS  m.  -V  R1SS.  VflM  OISCNl,  All.  2000,  -or.  2*000 

40  60  nO  «•»  ‘*0  **6  ICO  ICi  l  10 


2 

2.? 
2.0 
1  .  H 
1.7 
1.6 
1.6 
1.6 
1.3 
1.2 
0.0 
0.7 
0.6 
0.6 
0.6 
0.2 
LESS 
lul  At 


1 
1 

11 

5 

2 


US 


3 

16 

106 


RA-tuVEKS  VS  Vtl  •  H?  H|SS.  StG.  UESCM,  Alt.  2i)00.  WOI.  22000 


2.6 

2.2 

2.0 

l.« 

1.7 

1.6 

1.6 

1.6 

1.3 

1.2 

0.6 

0.7 

0.6 

0.6 

0.6 

0.2 

IfcSS 

lOlAl 


16 

2 

i 


100 


110 


116 


160  I0TAL 


16 

122 


2.6 
2.2 
2.0 
1  .H 
1.7 
1.6 
I.) 
1.6 
1.3 
1.2 
0.0 
0.7 
0.6 
0.6 
0.6 
0.2 
icss 

101  At 


RAHtUVE-S  VS  Vil.  HY  R I SS.  SeU.  OfSLNl.  All. 
IrSS  60  60  HO  -0  •* 


2000.  -Cl.  26000 

100  10->  110 


160  IOTAL 


16 

1 


HI  RA*tuVtK6  VS  VEl  •  IV  HISS.  St  0.  UtSLNl.  At  1 .  2000.  HOI.  26000 


160  111  I  At 


2.0 

l.H 

1.7 

1.6 

1.3 

1.6 

1.3 

1.2 

0.6 

0.7 

0.6 

0.6 

0.6 

0.2 

ttss 

I  Ul  At 
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TABLE  XXVIII  -  contd 


k;  mani  im**s  vs  vn  . 


'•*  SfNfi  All.  ’OyO,  *M.  2iui.O 


in  v  s  iro  l? 


no  1 1  a  120  12s  no  ns  iao  101*1 


N  l  NANI  UVE  MS  VS  Vfl.  HV  *»ISS.  SCG.  uESC’lT,  AlT.  7000.  fcGT.  »OoOO 


41  60  mO 


m  vs  loo  ics  no  ns  i«o  i  24  do  ns  i*o  miih 


hi  MANEUVERS  VS  VEl.  »v  MISS.  Sf&.  fifSCNT.  AIT.  4000,  VGT.  20000 


40  60  NO 


**5  ICO  ICS  HO  11)  I2G  12)  1)0  1))  |40  TOTAL 


1  1  1 


hi  MANfcUVEKS  VS  VEl.  AY  MISS.  SEG.  DESCNT,  AIT.  4000.  MOT.  220)0 

ItSS  *0  40  80  84  VO  95  100  10>  110  11)  120  125  130  D!  140  TOTAL 
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TABLE  XXVIU  -  contd. 


Nf  NIHfUVMS  VS  Vft  .  4*  "IIS.  SfC.  OfUM'.  H*.  S000.  MCI. 


40  40  •«)  4*> 


*0  V*  too  ICil  HP  III  I iO  1/1  I  >0  11'  1*0  10141 


MX  NAMtUVCM  VS  m.  M  MISS.  VC.  Of  SC  N  f  t  *11.  *0C0.  MCI.  /4300 


100  IPS  HP  us  wo  IIS 


111  140  10141 


Ml  M4*HUVf«S  vs  Vtl.  M  "ISS.  S»G.  OflCNl.  411.  SOOO .  MCI.  JiOOO 


11  100  10*  110  111  I/O  WS  1)0  111  140  10141 


Ml  MtMtJVfll  VS  VII.  M  MISS.  SIC.  S)|4nv,  411.  ItSS,  MCI.  //ooo 


1*  100  10*  110  II* 


1/1  1)0  111  I  *0  IOl»l 


1.1  0.4  0. 
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TABLE  XXVIU  -  contd. 


•M4«  vs  vrt  .  a*  miss.  S*  UI  W.  A  I*. 

1  fc  (J  »4  NO  IN  *(i  I 


1000,  M>l.  I  »  NS 

|nn  ION  11(1 


i .  ■» 
i .  / 
i 

1  .  N 
1  .« 
l.i 
I.? 
o.* 
0.’ 
0.4 
0.4 
>1.4 

c.l 

l  *  ss 

Itll  41 
I  I  M< 


/•* 
1.1 
.  J 

|,« 
i .  r 

l .  i 

I .' 
1.4 
|.  ) 
i .: 
0.0 
G.» 
0.4 

o.s 

0.4 

0./ 

list 

r.mi 

I  I  M» 


1.1 

1.0 

1.1 
l  .? 

1.4 

1.1 

1.4 

1.1 

1.1 

0.4 

o.r 
0.4 
0.  ■» 
0.4 
0.1 
il  NS 

101  4| 
»|M> 


1.4 
1./ 
1.4 
1.4 
1.  * 
1.4 
1.4 

1.4 

1.1 

1.1 

0.4 

0.1 

C.4 

o.s 

0.4 

0.1 

•.*. 

inf«| 


l ,«  i.  4.1  0.1  0.4  0.  0.  0.  0.  0. 

*  4Ni  |IVt  4  S  VS  m.  «*  Ills.  Sir..  |IUilf<  41  *.  1000.  «**.!.  20000 

(  •  \S  40  40  NO  M  *0  is  I  no  104  no 


1 

1.4 


I  I  1 

W.O  M  11.4  1.1  1.0  4.1  1.0  1.4  P.4  0. 

»*«ritvi«s  vs  m.  •*  Miss.  sic.  stftnv.  ait.  iooo.  «.*.  nooo 
i*ss  40  40  «o  oi  40  vs  ioo  ins  no 


114 


114 


0.  Il.l 


too  fnui 


1111  1 

14.4  1.4  10.1  4.4  4.4  14.1  11. »  4.4  4.1  ).) 

•AHtUVtNS  VS  Vfi.  AV  MfSS.  SIC.  SVlAOT,  All.  1000.  MCI.  14000 


0. 


0.  10?. I 


it  ss 


40 


40 


•0 


NS 


40 


44 


100 


IOS 


no 


1 1». 


; 

IN.U 


0.  41. f 
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TABLE  XXV1H  -  contd. 


Ml  MAMCUVlftl  vt  VlL.  IT  MISS.  U6.  STIAOV,  ALT,  2M0.  MAT.  Lift 

LCSS  40  00  N  01  Of  100  10S  SkO  IIS  110  IIS  IN  Ilf  100  TOTAL. 


TOTAL 

rim  o.t 


2  l  1 

U  10.9  1.1  1.0 


T.f 


Aft 
••A  II. •  T.O 


l 

1 

T 

If 

l 

1 


IT 
TO.  A 


Ml  HANCWHl  VS  VlL.  IV  MISS.  SIA.  STKAOV.  ALT.  1000,  MOT.  10000 


LCSS 


LIS 

TOTAL 


1 1  M| 


0 

101.9 


I 

10 


10 


4  10  IT 

OT.O  197.1  90.1 


9)  100  US  110  Ilf  110  Ilf  IN  Ilf  100  TOTAL 


If 

I 


10 

1 


10 

01.0 


10  If  II 
70.0  110.0  111,0 


II 

of.o 


i 

11.1 


0 

71 


91 

0 


I 

0.0 


0.1 


0.1 


170 
1117. r 


Ml  HAMfUVtM  VS  VH.  OV  MISS.  SCO.  SflAOV,  ALT.  ION,  MOT.  INN 


I.» 

I.I 

!.• 

«  • 

iu* 

00 

00 

to 

Of 

90 

Of 

IN 

101 

no 

Ilf 

no 

Ilf 

IN 

Ilf 

100 

total 

1.  • 
i.i 
i.» 
i.* 
i.* 

• 

1 

>.i 

i 

1 

1 

1 

1 

1 

1 

1 

11 

i.i 

ii 

0 

II 

19 

10 

10 

10 

II 

9 

0 

1 

1 

109 

«.! 

» 

1 

19 

10 

11 

10 

11 

10 

0 

1 

1 

00 

1.1 

1 

1 

1 

f 

1 

1 

II 

1 

1 

».» 

till 

101 M. 

t, 

I 

fl 

10 

SO 

10 

so 

to 

10 

II 

1 

1 

100 

ri«i 

ni.i 

97.1 

Tlt.O 

190.9 

1*1.9 

lio.f 

111.0 

170.0 

110.1 

00.9 

11. 0 

f.O 

0.1 

0. 

0. 

0. 

lOll.o 

.1 

MAMtUVIAS  Vf 

VlL. 

•V  MISS, 

SCO. 

STIAOV. 

alt. 

ION,  MOT.  10000 

*.« 

i.t 

i.» 

LCSS 

00 

00 

N 

Of 

90 

9f 

IN 

10f 

110 

Ilf 

no 

Ilf 

IN 

Ilf 

100 

TOTAL 

1.4 

1.7 

1.0 

l.f 

1.0 

1 

1 

I.I 

l 

1 

0 

1.1 

1 

1 

10 

I 

1 

0 

f 

1 

0 

s 

01 

0.0 

0.7 

0 

S 

10 

f 

I 

1 

0 

1 

1 

1 

i 

00 

0.0 

1 

1 

0.1 

o.o 

1 

1 

0.1 

LISS 

TOTAL 

9 

I 

It 

11 

1 

T 

9 

1 

7 

f 

0 

Of 

TIN 

110.0 

100.0 

flf.O 

01. f 

•9.9 

11.0 

19.1 

17.0 

17.0 

10.0 

f.O 

0.1 

0.7 

0.1 

0. 

0. 

1009.0 

95 
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TABLE  XX VIU  -  contd. 


1.4 

2.2 

2*0 

1.0 

i.r 

i.o 

1.1 
1.4 

1.1 

1.2 
0.1 
0.7 
0.4 
0.1 
0.4 
0.2 

lll& 
TOT  4*. 

r  i  ml 


HI  NANCUVfAS  ¥1  m.  0T  mu.  Sit.  STIAOV,  ALT.  |«M.  MT.  20000 
KU  40  40  00  01  00  99  100  101  no 


120 


111 


lie 


111 


140  total 


4 

74.0 


LOSS 


LI 

TO1 


0 

41.1 


14 

*1.1  201.1 


1 

70.2 


1 

2 

1 

0 

4 

2 

1 

11 

2 

1 

7 

2 

1 

2 

1 

10 

1 

2 

1 

1 

4 

1 

11 

0 

1 

1 

2 

00 

10.7 

21.7 

41.1 

41.4 

11.1 

24.2 

7.0 

1.2 

0. 

0. 

0. 

0. 

010.2 

Sit. 

STIAOV. 

ALT. 

2000.  MOT 

•  20000 

01 

00 

01 

100 

101 

110 

111 

120 

121 

110 

Ill 

140 

total 

12 

04.0 


11 

44.0 


1 

14.1 


0 

10.4 


II 

10.1 


2 

7.0 


I 

11 


14 

2 


2.0 


0.7 


0. 


71 

001.1 


2.4 
2.2 
2.0 
1.0 
1.7 
1.0 
1.1 

1.4 
1.1 
1.2 
0.0 
0.7 
0.0 
0.1 
0.4 
0.2 

LISS 

TOTAL 

TIM* 


41  ftAUCUVIAS  VS  VlL.  OV  MISS.  SCO.  STCAOT.  ALT.  2000.  MOT.  10000 
LISS  40  00  00  01  00  «1  100  101  110 


I 

11.0 


1 

1.1 


07.1  21.) 


2 

12.1 


2 

11.7 


2 

10.4 


4 

21.0 


7 

11.7 


4 

0.1 


111 


120 


121 


110 


111 


140  TOTAL 


I 

II 


11 


0.0 


20 

107.1 


2.4 
2.2 
2.0 
1.0 
1.7 
UO 
1.1 

1.4 

1.1 

1.2 
0.0 
0.7 
0.0 
0.1 
0.4 
0.2 

LISS 

total 

tiw« 


MAUCUVfOS  VS  VlL.  OV  NISI.  Its.  STIAOV.  ALT.  1000.  MCT.  lcss 
LISS  40  00  00  01  00  01  100  ICI  110 


111 


120 


121 


ill 


140  TOTAL 


C.7 


2.) 


1 

1.1 


I 

1.1 


2 

0.0 


10*1 


96 


TABLE  XXVUI  -  contd. 


>•4 
2.2 
2.0 
1.1 
1.7 
1*4 
1.9 
1.4 
1.9 
1.2 
0.4 
•*  I 
0.4 
0.9 
0.4 
0.2 
LtSS 

TOTAL 

rmc 


of  NMfuvcftS  vs  vii.  ov  mss.  see.  steaov,  au.  sooo,  vcr.  20000 
Less  40  40  00  09  40  99  100  109  110 


1 

9.4 


4  2 

14.4  121.9  99. t 


4  0  U  10  1 

71.4  09.4  fi,4  *7.2  29.9 


119 


129 


140  TOTAL 


0.2 


21 

2 


40 

902.9 


HI  HANCUVfftS  VS  VH.  ov  HISS.  US.  STfAOV,  ALT.  9000.  HOT.  22000 


LESS 


If 

TO 


19 


09 


12 


10 


14 


99 


1 

1 

10 

7 

1 


20 


too 


110 


II 


190 


11.4  94.0  294.4  199.9  110.2  141.9  191.9  40.4  40.4  20.1 


9.1  0.4  0. 


140  TOTAL 


2 

9 

47 


42 

9 


0. 


Ht  MMiOVtAS  VS  vll.  OV  N|  SS.  SCO.  STfAOV,  ALT.  9000.  vGT.  24000 

USS  40  4  0  00  0  9  40  49  1  00  1  04  110  11%  WO  129 


190  114 


140  total 


12 


10 


10.4  90.2  271.0  41.0  29.4  24.9  94.0  41.4  29.1 


I 

4  •  V 


I 

0.4 


9 

14 


10 

I 


41 
944. V 


HI  AAAfUVIAS  VS  Vfl.  OV  MISS.  SfG.  ITfcAOV,  ALT.  9000,  VtT.  24000 

LISS  40  40  00  09  40  49  100  109  9  10 


l 

TOT 


TIMf 


2  9  9  4 

17.4  94.0  214.9  41.2  44.2 


1  2  2 
20.4  20.4  29.4 


1 

1.9 


119 


190 


14Q  TOTAL 


I 

II 


22 

441.1 


97 


I 


TABLE  XXVIII  -  contd. 


2.4 
2.2 
2.0 
1.0 
I.T 

1.4 
1.9 
1.4 
&•» 
1.2 
0.9 

o.r 
§•* 
0.9 
0.4 
0.2 
If  II 
T0TA1 

IIMf 


maoiuvias  vs  vii.  tv  mss.  sift.  sviaov.  alt.  9000,  hot.  20000 

LtSS  40  40  00  19  *0  «9  loo  109  110 


119 


120 


129 


110 


199 


140  TOTA1 


1  1  1 
2.9  2.9  110.0  19.0  4.4  0.0  1.9  2.9  T.4  9.9 

NMiMIM  VS  Vft.  ov  Nllt.  Sift.  SVIAOV.  ALT.  9000*  VftT.  92000 
IflS  40  40  00  09  90  99  100  109  110 


VIM 


0.4 


119 


0. 


120 


9 

149.9 


129 


190 


199 


140  TOUi 


0.9  14. T 


1 

4.9 


0. 


1 

20.9 


2.4 
2.2 
1.0 
1.0 
I.T 

1.4 
1.9 
1.4 
1.9 
1.2 
0.0 
o.v 

0.4 

0.9 

0.4 

0.2 

USS 

VOTAi 


TABLE  XXIX 

MANEUVER  nB  VERSUS  u  BY  MISSION  SEGMENT 
BY  ALTITUDE  BY  Cifa 

01  OAOfUVIOS  VS  no  OV  mss.  Iff.  49CI0T.  Air.  USS.  Cf/S  C.09 
Ills  0.00  0.09  0.10  4.19  0.20  0.29  0.90  0.99  VC 


V  Al 


2.4 
2.2 
2.0 
1.0 
I.T 

1.4 
1.9 
1.4 
1.9 
1.2 
0.0 
o.v 

0.4 

0.9 

0.4 

0.2 

USS 

VOVAl 


2  1  2 
01  OAOfUVIOS  vs  no  OV  mss.  Sift.  44CCOV 
HU  0.00  0.09  0.10  0.19  0.20 


.IT.  1000.  tv/l  0.09 
0.29  0.90  0.99  VOTAi 


10 


14 

9 


21 


98 


TABLE  XXIX  -  contd 


i. 


U  HMCUVIftS  VS 

test  0.00 


HU 

0.09 


•V  Hist. 

0.10 


S(S.  ftSCIHT, 
0.19  O.tt 


UT.  1000.  CT/S  0.11 
••>9  0.90  0.19  TOTU 


9 


9 


9 


ICtl 

TOTU  9  t  9 


I 


Ml  MMlfVIII  VS 
iCSS  0.00 


HU  Of  HISS.  SIO.  ASCIHT #  UT. 
0.09  O.&O  0.19  0.90  0.9 


1000*  CT/S  0.19 
0.90  0.99  TOTU 


I 


I 


TOTH 


I 


i 


HI  NMIUVHS  VS 

i«SS  0.00 


HU  ov  HISS. 
9.09  0.10 


too. 

0.19 


ftSCIHT, 

0.90 


UT. 

0.99 


9000.  CT/S  0.00 
0.90  0.99  TOTU 


I 

9 

I 


I  I 
9 

J  9  I 

I  IT  IT 

9  99  10 

1  1  9 


9 

9 

II 

T9 

ftT 

9 


tISS 

10TU 


190 


HI  HAHflUVHS  VS 


9 


iISS  0.00 


HU  OV  Hits.  S<0.  ftSCIHT.  UT. 
0.09  0.10  0.19  0.90  0.9 


9000.  CT/S  0.19 
0.90  0.99  TOTU 


TOTU 


4 

T9 

99 

1 

I 


109 


99 


TABLE  XXIX  -  contd. 


hi  NANEUVEAS  VS  W  If  KISS.  116.  ASCENT ,  ALT.  2IM,  CT/S  0.19 
LESS  0.00  O.0S  0.10  0.19  0.20  0.2S  0.90  0.99  TOTAL 


10 

9 


UAL 


A  4  9 


HI  H  AHA  UVEAS  VS  AV  If  HISS.  SIS.  ASCENT »  HI.  9000.  CT/S  0.12 
LESS  0.00  0.09  0.10  0.19  0.20  0.29  0.10  0.99  TOTAL 


ITAL 


12 


HI  HAHIUVIAS  VS  HU  Of  HISS.  SIS.  ASCENT,  HI.  9000.  CT/S  0.19 
LESS  (..00  0.09  0.10  0.19  0.20  0.29  0.10  0.99  TOTAL 


LI 


HI  HAHIUVIAS  VS  HU  OV  HISS.  'SIS.  NAHUVA ,  ALT.  1000*  CT/S  0.00 
LESS  0.00  0.09  0.10  0.19  0.20  0.29  0.90  0.99  TOTAL 


LISS 

TOTAL 


100 


TABLE  XXIX  -  contd 


HI  MANtUVfAS  VS  MU  IV  MISS.  S6G.  MAMUVft,  ALT.  2000*  Cl/S  0.01 


KSS 

0.00 

0.09 

0.10 

0.19 

0.20 

0.29 

0.10 

0.99  TOTAL 

2.4 

2.2 

2.0 

1.1 

1.7 

1.4 

1 

1 

1.9 

1 

1 

2 

1.4 

2 

J 

1 

1 

7 

1.1 

1 

1 

7 

2 

1 

12 

1.2 

9 

1 

10 

17 

21 

9 

97 

0.7 

2 

4 

11 

9 

14 

0.4 

1 

1 

2 

0.9 

0.4 

A  7 

KSS 

1 01  Al 

4 

1 

16 

97 

49 

12 

119 

HI 

MAN!  UVf AS  VS 

MU 

iv  mss. 

SIC. 

MA»UV« , 

AIT. 

2000.  CT/S  0.12 

uss 

0.00 

0.09 

0.10 

0.19 

0.20 

0.29 

0.90  0.99  TOTAL 

2.4 

2.2 

2.0 

1.1 

1.7 

1.4 

1.9 

1.4 

2 

4 

4 

1.9 

1 

2 

2 

9 

1.2 

A  A 

1 

4 

14 

4 

1 

14 

0.7 

1 

4 

9 

l 

11 

0.4 

0.9 

A  A 

1 

2 

2 

9 

W.  A 
0.2 
KSS 
TOTAL 

2 

10 

94 

20 

2 

41 

Hi  MAHtUVCIS  VS  MU  IV  MISS.  Sit.  MAMUVt,  It?.  2000.  CT/S  O.IS 
iISS  0.00  0.09  0.10  0.19  0*20  0.29  0.10  0.19  TOTAL 

2.4 


LCSS 

TOTAL 


i 


1 


1 


I 


HI  MAHCUVflS  VS  MU 


KSS 

2.* 

2.2 

2.0 

1.1 

1.2 
1.4 
1.9 
1.4 
1.1 
1.2 
O.l 
o.  r 

0.4 

0.9 

0.4 

0.2 

iISS 

VOVA4 


0.00  0.09 


•V  MISS. 

0.10 


SIC.  MAMJVA, 
0.19  0.20 


I 


1 


All.  9000.  CV/S  0.04 
0.29  0.10  0. 19  101  Al 


I 


1 


101 


i 


TABLE  XXIX  -  contd. 


2 


Ml  RARCUVCAS  VS 
LCSS  0.00 


mj  tv  hiss. 

0.09  o.io 


SIC.  RAJIUVH,  At T. 
0.19  0.10  0.29 


9000.  CT/S  0.12 
0*90  0.99  TOf  At 


US 

TOTAL 


HI  MANCuVlftS  VS  HU  IT  HISS.  SCO.  OCSCHT,  ALT.  LCSS.  CT/S  0.09 
CCSS  0.00  0.09  0.10  0.19  0.10  0.29  0.90  0.99  TOTAL 


LIS 

TOTAL 


HI  MAHtUVCRS  VS  HU  IT  HISS.  SCO.  01SCNT,  ALT.  LISS.  CT/S  0.12 
LCSS  0.00  0.09  0.10  0.19  0.20  0.29  0.90  0.»»  TOTAL 


LCSS 

TOTAL  1 


Hi  HAHCUVCAS  VS  HU  IT  HISS.  SCO.  OCSCHT,  ALT.  1000,  CT/S  0.09 
LCSS  0.00  0.09  0.10  0.19  0.20  0.29  0.90  0.99  TOTAL 


19 

9 


1 

90 


10 


102 


TABLE  XXIX  -  contd 


tii 


i 


nan cuvcftS  vs 

LCSS  0.00 


nu 

0.09 


iv  mss. 

0.10 


SCO.  OCSCHT,  ALT.  1000,  CT/9  O.kl 
0.19  0.20  0.2S  0.10  0.11  TOfAl 


l 

1  *  1  1 
)  1 


1 


1 

II 

4 


0.2 

LCSS 

TOTAL  I  T  2  1  I  14 


Nl  KANCOVCAS  VS  *HI  IT  HISS. 
LCSS  0.00  O.OS  0.10 


SCO.  Of  SCOT.  Hf.  tOOO,  CT/S  0.19 
0.19  0.20  0.29  0.10  0.19  TOTAL 


2.4 
2.2 
2.0 
1.0 
4.7 

1.4 
1.9 

1.4 

1.1 

1.2  1  I 

0.4 
O.T 
0.4 
0.9 
0.4 
0.2 
LCSS 

TOTAL  1  I 


Hi  «**tuvc*s  VS  HO  AV  HISS.  SCO.  OCSCHT.  ALT.  2000,  CT/S  0.04 


Ills 

C.09 

0.09 

0.10 

0.19 

0.20 

0.29 

0.10  0.19  TOTAL 

2.4 
y  i 

«  .  i 
2.0 
1.0 
l,f 

1.4 

1.9 

1.4 

1 

I 

1 

1 

T 

1.1 

2 

9 

1 

9 

4 

1 

22 

1.2 

2 

22 

12 

10 

49 

44 

ITT 

ol? 

1 

10 

9 

14 

42 

19 

111 

0.4 

• 

1 

1 

1 

4 

IT 

0.9 

0.4 

1 

1 

2 

0.2 

LCSS 

total 

• 

44 

21 

92 

111 

40 

l 

114 

HI 

HANtUVf AS  VS 

HO 

•v  HISS. 

SCO. 

OCSCHT, 

AIT. 

2000,  CT/S  0.12 

2.4 
2.2 
2.0 
1.0 
l.T 

1  .4 
1.9 

1.4 

V«SS 

1 

c.oo 

2 

c.o* 

0.10 

0.19 

0.20 

0.29 

0.10  0.19  TOTAL 

1 

1.1 

1 

4 

1 

4 

4 

1 

21 

1.2 

0.4 

4 

14 

11 

24 

40 

21 

4 

142 

O.T 

0.4 

0.9 

0.4 

0.2 

LCSS 

1 

9 

11 

IT 

1 

1 

19 

1 

) 

1 

1 

T 1 
9 
2 

total 

9 

11 

22 

40 

41 

41 

10 

2*4 

103 


TAB  Li  X'»IX  *  contd 


t 


HI  MANCUVCOS  VS  HU  tV  MISS.  SIC*  Of  SC  HI,  4L  t,  2000.  CT/S  0.13 

LISS  0.00  0.01  0.10  0.19  0.20  0.29  0.90  0.99  TOTAL 

2.4 
2.2 
1.0 
&.0 
I.T 

1.4 
1.9 
1.4 

1.9  1 

U2  1  2  2  10 

0.0 

O.T  1  2 

0.4 
0.9 

0.4 

0.2 

LfSS 

TOTAL  1  9  2  19 


T 

92 


IT 


19 

1 


HI  NA«*gV(ftS  VS  Hu  HISS. 
LISS  0.00  0.09  0.10 


SIC.  OCSCftT.  ALT.  9000.  CT/S  0.09 
0.19  0.20  0.29  0.10  0.99  TOTAL 


1 


1  2 

9  2 

1 


LISS 

TOTAL.  19  4  10 


2 


Hi  NAMUTIIS  VS 
LiSS  0.00 


HU 

0.09 


•V  HISS. 

0.10 


SIC.  DC  SCUT.  ALT.  9000.  CT/S  0.12 
0.19  0.20  0.29  0.90  0.99  TOTAL 


1  1  1 

19  4  9 

2  2  10 

1 


9 

29 

19 

I 


LOSS 

TOTAL 


9  9  21  9 


42 


N 2  NAJH UV 80 9  VS  HU  IT  HISS.  SIC.  OISCNT,  ALT.  9000.  CT/S  0.19 

LISS  0.00  0.09  0.10  P.19  0.20  0.29  0.90  0.99  TOTAL 


12 


104 


TABLE  XXIX  -  contd. 


Mi 


2.2 

2.0 

1.1 

1.7 

1.1 

1.) 

1.4 

1.) 

1.2 

0.4 

0.7 

0.4 

0.5 

0.4 
0.2 
iill 
1  Of  Al 

T1MC 


M&MiJVfMS  VS  MU  tv  MISS. 
LCSS  C.00  0.05  0.10 


1 


I 


2.)  4.5  1.0  0.5 


SIC.  STEMOr,  ALT.  LESS.  CT/S  0.00 
0.15  0.20  0.25  0.50  0.15  TOT  At 


I 


1 


0. 


12.0 


M2 


2.4 
2.2 
2.0 
1.* 
1.7 

1.4 

1.5 
1.4 
1.) 
1.2 
0.1 
O.T 
0.4 
0.5 

0.4 

0.2 

mi 

TOTAL 

TIMf 


MAMvUVlAS  VS  MU  §V  M|SS. 
LESS  0.00  0.05  0.10 


2 

1  1 


5  I 

4.5  11.5  24.)  •.» 


see.  stead*.  alt.  iooo.  ct/s  o.om 

0.15  0.20  0.25  0.50  0.55  TOTAL 


l  1 

4  t  T 

2  )  7 

4  5  15 

21.4  59.0  T.S  0.  0.  171. 0 


Ml 


2.4 
2.2 
7.0 
1.1 
1.7 

1.4 

1.5 
1.4 
1.) 
1.2 
0.4 
0.7 
0.4 
0.5 
0.4 

0.7 

USS 

total 

T  |H( 


MANE UVf  AS  VS  MU  |V  M(SS. 
LESS  0.00  0.05  0.10 


2 

*>.4  71.4  10.  )  4.4 


SIC.  STIAOT,  ALT.  1000.  CT/S  0.12 
0.15  0.20  0.25  0.10  0.  15  TOTAL 


11.0  2  )■  1 


7 

0.  0.  97.7 


hi 

MAMeuvets 

VS 

MU 

a*  miss. 

sec. 

STIAOf , 

AIT. 

2000.  CT/S  0. 

09 

l»5S 

0. 

00 

0.05 

0.10 

0.15 

0.20 

0.75 

0.10  0.15 

roi  ai 

7.4 

7.7 

2.0 

1.1 

1.7 

1.4 

1.5 

1.4 

2 

1 

i 

1.) 

1 

l 

* 

7 

1 

14 

1.2 

l 

A 

1 

4 

44 

67 

7r 

l 

144 

U.H 

0.7 

i 

4 

4 

15 

•  0 

9 

1)5 

0.4 

1 

10 

1  1 

0.5 

2 

7 

0.4 

0.2 

(155 

TOTAL 

2 

15 

1 

11 

•  4 

147 

2V 

2 

•  15 

t  i  ml 

14. 1 

173 

.  7 

47.4 

141.  7 

417.2 

441.7 

121.1 

0.0  c. 

2124.5 

105 


TABLE  XXIX  -  contd. 


NI 


2.4 
2.2 
2.0 
1.0 
l.T 

1.4 
1.4 
1.4 
l.» 
1.2 
o.a 

0.T 

0.4 

o.s 

0.4 

0.2 

LESS 

TOTAL 

TINE 


Hi 


2.4 
2.2 
2.0 

1.1 

1.1 

1.4 
1.4 
1.4 
I.) 
i.2 
0.1 
0.7 
0.4 
0.4 
0.4 
0.2 

ICSS 

TOTAL 

TIME 


N2 


2.4 
2.2 
2.0 
l.l 
I.T 

1.4 
1.4 
1.4 

l.l 

o!« 

0.7 

0.4 

0.1 

0.4 

0.2 

icss 

TOTAL 

time 


ni 


2.4 
2.2 
2.0 

1.1 

1.7 

1.4 
1.4 

1.4 

1.5 

1.2 
0.1 
0.7 
0.4 
0.4 
0.4 
0.2 

ICSS 

total 

fine 


RAMUVIIS  vs 

MU 

•v  MISS. 

SCO. 

STEADY, 

AIT. 

2000.  CT/S  0.12 

LESS 

0.00 

0.04 

0.10 

0.14 

0.20 

0.24 

0.40  0.S4  TOTAL 

1 

1 

2 

1 

1 

4 

4 

S 

11 

1 

11 

1 

10 

44 

42 

20 

144 

s 

• 

1 

7 

41 

44 

14 

141 

4 

7 

11 

1 

1 

2 

7 

21 

2 

IT 

111 

120 

14 

114 

41.1 

20.0 

04.4 

4T1.4  1447.0 

741.1 

102.0 

0.1  0.  1201.7 

MANEUVERS  VS 

HU 

•V  MISS. 

see. 

STEAOV, 

AIT. 

2000,  CT/S  0.14 

LESS 

0.00 

0.04 

0.10 

0.14 

0.20 

0.24 

0.10  0.14  TOTAL 

2 

1 

1 

1 

1 

f 

22 

0 

41 

1 

2 

4 

24 

0 

41 

1 

1 

1 

1 

1 

14 

44 

IT 

04 

0.7 

21.2 

10.0 

74.4 

147.4 

220.0 

41.0 

0.  0. 

742.4 

MANEUVERS  VS 

Mu 

or  miss. 

SI6. 

STEADY, 

AIT. 

4000,  CT/S  0. 

04 

LESS 

0.00 

0.04 

0.10 

0.14 

0.20 

0.24 

0.10  0.14 

TOTAL 

2 

7 
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